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II. A new and compendious Syſtem of Opticks, viz. Catop- 
tricks, or the Doctrine of Viſion by reflected Rays. Dioptricks, 
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 ASTRONOMER: 


CONTAINING © 
New and ConntcrTaBLEs 


For Computing in a conciſe Manner, 4 ö 
The Places of the LUMINARIES3 5 
Digeſted from 
NU MB E R 8 
Founded on 


The lateſt Obſervations; 


All che TBT xs hitherto publiſhed making the . 
Apogẽ of the Sun about Seven Minutes too far. ; 


The TABL Es of the Moo are diſpoſed according to 
Sir Jaac Neautens Theory, from whence each Equation may 
be taken ont with the ſame Eaſe as that of the Sun's Centre, 
and conſequently her Place be obtain'd in a Tenth Part of the 
Time of any other Method extant ; with Remarks whereby the _ 
ſaid Theory is made to correſpond with Obſervations. 4 


The Young Arithmetician's and Hiſtorian's Perpetual and | 
| Univerſal ] PocxsT-CxtrRoNOLOGER, Curiouſly engraven on 
a Copper-Plate, by which and a very eaſy Arithmetical Cal 
culus, may be determined, on the aforeſaid Principles, the 
Place of each Luminary to the like ExaQneſs, as by the Tables, 
with the Solutions of various Problems both 1825 and neceſſa- 
ry in Chronology, &c. | | 


To render this Treatiſe independant of any other, 

There is. likewiſe introduced, | : = 
The Theory of Dzcimar ARITHMETIC, | 
Both Terminate and Circulate ; k 4 


8 Together with their Demonſtrations, which by the late: i jor, 
genious Mr. Cunn, and other Authors, are mi 
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| HEN a Treatiſe of this kind 

makes its Appearance i in the 
World, it natural 5 6 


he Science it treats of; f. 
ot anly eminently | 
rule * but ewig, for En- 
ouraging all Productions that =! 
: of Uſe, and Service. N 
Theſe, among many other n 
Walities, which you poſſel, toge- 
* ther 
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DEDICATION. 
ther with the Belief, that this Trea- 


dreſs it to you. 
I am not inſenſible (with the great 


Mr, Lock that I es make Me 1 


ceived, tho he had more we of 
"op Own Growth, and in much. great- 
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2 Ve T may not be atepether ES 
_ 718 fary to ſet forth what gave riſe 
n 70. this Treatiſe, as PI the Me- 

od by which the Tables contain- 
e id herein were conflrutted. wa 

ho 1 frſt,. obſerving that in order to re- 
concile H Norty with. „ the &c. there 
wanted fome Expedient, whereby from certain 

Data, the Times and Seaſons of memorable 

Tranſactions and Phenomena might with 


| 4 and Certainty be pointed out : This put 


n deviſing 25 Chronologer ; but with 
— farther View, at firſt, than that of my 
own private Uſe; the contriving of which 


from time to time, furniſbed me with Me- 


thods by which the Tables were conflrutted ; 
and which again in return were rect 0 th 


conducive to the modulating. and e ft 


Chronologer into the Order it now 


The Manner of conſtructing the rg ron of : 
the Sun, is obvious from what is laid down 
2 in 


* 


PREFACE. 


n p. 1 or, &c. And the Reafon why its 
| Meen Plates, as well as thoſe of the Moon, are 
tabulated to every Day at Noon inthe Radical 
Year 1736, inflead of the Mean Motions gs 
uſual, is ( befide other Advantages) that Ta- 


bles of the Mean Motions of the Sun from 


the Moon, as alſo the ' Calculations deduced 
from thence for finding the Mean Time of 


Ech mes, are therevy Fur ly nt % 807. P. 


292, 1 
The Mean Motion of the Sun to 7 


a Fo of 365 Days, according to the 7400 


and moſt” accurate Obſervations, is found: t0 


be J, 29 45 40" 17”. The Radical; Year! 
1736 is Leap-Near, which therefore, confifts: 


of 366 Days; the Mean Plate f the Sun 


en the laſt Day of the ſaid Year by the Tables 
7x g* 20 59 56” = from which 7 there 


be taken g 21 14 15” 54”, the Mean 
Place on the- firſt Day of the faid Year, the 
Difference 11 29% 45 40 17 will be the 
Mean Motion for 365 Days, and is as above, 
which proves the Corti of the Tables; - 


in like manner may the Correftneſs 6 6 the « 1 : 


ther 'F ables b prove. 
The Tables 5 the Sun, at firfn were gere 


zo Seconds of a Degree only, ſee Examples p. 
109. 113. 117. but are fince computed: ts 


Third; in which, and in e Example p. 


+ zo Thirds 12 1. the Motion of the + Apoge was omitted, 


ere each 


Day. 


fare 1 refer” Jou to the ary Example; p. 164. 
The 


but is fince added in the Mean Places for ebe. 


ry Day throughout the Radical Year ; there- 


— 


tergres B 
e Tables of 7 Fit "had I Equa*- 
rium ee Apoge, EY. Node, — 74 | 
ronfiruted, as directed by $i ir'l faac Newton. 

The Second Equati on of. the Moon, whe: . 
ber Apoge is in the Ofant of the Sun, 2 
the Sun at the ane time YE Dis Ache, Sir 
Iſaac makes 10 be 3. 3 ; but. Tf the Sus 
ſhould be then in Be Prrige, It 15 to be in- 
creaſe ed By 3 2 in all other Sttuations the ſaid 
22” ys tq be fr ortioned as the "Differences 
＋ the ' Cubes f \the Diſtances of the Sun 
rom the Earth, which muff then be added to 
the aforeſaid 3-343 But if 2 the Moon Apo 
ge be not ar Sy Jams time in the Oflant of 
be Fun, the ſame is to be reduced thus; asthe 
Radius, #s to the Sine of the double Diftance. 
of the Moort's Apoge from the Sun, ſo will rhe 
aforefaid Equation. (which would have taken 
Place, if the Moon's Apoge had been in the 
OHant of ©) be ro the Preſent Equation ou 
of the Oftant.. 

The Third Eqn 


arion is 47 5 " hen the 


W Moors Node 7s in the Oulan of the Sun; 


ria 
1s the former, with the double Diftance of ihe 
ode from the Sun. 

The lite is to be obſerved with the reſpec- 
reve Numbers and double Diftance of the Sun 
from the Moon in the Variation, in which 
ir Iſaac makes the greateſt Tucrement, the a 
un FIT in 1 EW 40 be # er 240, 

| E 


but, "hin not therein, it mul be propor 


# 


gree of the ſaid Oftant, accordi ng 10 


PREFACE 


ke the Chronologer, where the ſaid ard Incre- | 


ment tis, by 4 Lage s. afore/aid : wy Came 


g's fo, ev ' Anomaly, whict 47 7 
eghty p25 75 . eract. Fon the 
. thereof, (ce p 


The Fourth ond Srvene! / LIP: are N. 
rtioned alſo as the former, with their 2 
pecki ve Angle Dift Hances, &c. ſee 127, 136. 
The Fourth E quation, [6  uhed 
Sir 1105 makes The roar yg Equatiqn of 
Moon's * Centre, and therefor Tee fo. 44 5 
17 the Elliptic Eguation, in which C 


the ſaid Equation, may. be 12% 18 40 adds, 


VIZ. the greateſt Second Equation of the Moo » on 


4 ge, the which {ll create 4 Difference, 
raps zo" in the Place of the Moon; but 1 
3 be a me after the He ariation, {x that 

9 & the een will be inco 

when it voi it, ecome the Sixth ee a> 


greeable to Sir Tihac's Ti beory, which. Method 


15 (as it muſt always be according the 8 
ar J purſued in re-computing the Moon's P 
2 the n for Dec. 1a, &c. 17 38, 
e p. 14 
The Pe hes for ebtgining the Second, 


Third, and Fariation Equations, in ar aut 
of the Oftants, being the ſame; if Unity,. 


with ſo o many ( bers as convenient, be com- 


pared with each reſpecti ve Equation in the. 
 Oftant, and the ſame reduced to each. * 
7 


faid | 


* 2 4 


* Prin. P. 302. Engliſh Edit. Vol. II. 


6x fone, 


Numbers to. enter the Table far pred, 4 | 


0 5 * * 


| 41344 
2 Principles (which Calcul will be found 


vaſily eaſy by Loguyiohiis ; wo will thereby 


bave a Table of Decimal. tiplitators ſef- 
why to the ſaid Pquations; and thy obtaind 


283 the Sy le of each Degree \ of the Ot- 


Wade" 7 0 under end of the Double. 
| C roncloger, the Jars Maltipliators 
are —— to every other Degree of the Odtant, 


and Seventh Equations.” * * 
- Next, yorker * this 'T; abt wah the yr 

Difante, att 

Multiplitator, by © — multiplying the 


in the Onan, gives the prijent Equation 
— þ of th 

Applying ha if of the reſpeBtive Diftances, 
ufed 25 the Sixth and Seventh 2 to 


Diſtance entered with. See p. 127, 136. 
Having, by the aforeſaid Method, calcu» 
lated the Table of Decimal Multiplicators, 
I # the rifpetiive Tabks, with their proper 
Numbers were computed thereby, as alſo the 
ncrements to the Second and Variation Egua. 


ö 1 Frons, viz, ee the greateſt "OP 


be double Bae, will” he Beſt ro „r 


tant ; by which means the Agi. Distance in 
entering the aid Table at any time, "May, bo 


under the” Title, Second, Third, 7. ar. Sixth, 


out the correſpo 2 


Hpecti ve Bquation, as would hape ee Place 


this Table of Multiplicators, the fame will 
5 % ade to fer ve for them alſo; as is plain, 
8 cb Multiplicator anſwering to Doable the 


. And 


pz Tx 


And bere þ 5 tk . RS; N 
e in the J. 60 oY aufiver yl 40 4 5 
tance entered Wes \ Ih Ty greg * duced to 
correſpond with the ſaid Piſtancegs but when 


any other Incren nn the .greateſt. takes 
place, as found: by "the Santa Mean. Ano 
maly, the afo 04 1 ncrement, taken | gut , 
the Table, tf require 2 Reduction, A viz, As 
the greatef, eu, 1 to thak, anſwering 
the preſent * Hugmaly, ſo is tbe Increment in 
the Table, curreſpauding to the Diſtance enter.d 
woith, to en es Inerement required. 
NN. berefore tbe Ratios between the greateſ 
Increment, and thoſe anfuering to euery De- 
gree of Anomaly, will be common. Multepliers ; 
by which multiplying. tbe. tabular. Increment, 
gives the true, as befare : And by this Me- 
thod were the Multi pliers computed to the 
Increments Us the 8 econd and < art ation. E- 
guationg. 8 
N next Egu aaron fo he IRONS 4 wi th, 
being the Elliptic, the firſt Thing taken un- 
der Confideration, was the common. Proportion 
for obtaining the mean from the true Ant- 
'maly : viz. As the Apogeal Diftance is to the 
Perigeal, fo: is the Tangent of bal, the 
mean to the Tangent of ha If the true An- 
maly. The Apogeal Diſtance is the Eccentri 
city added to the mean Diſtance of the Moon 
1 + Earth ;. ſuppoſe 1,009,000 Parts: 
And the Perigeal Diſtance is the ſame, ſub 


 trafted From the ſaid mean Diſtance : 5 
ein 


wm a lc % a 


SS BD , 


* Vide Chronologer, 


ran * REIT” EF, —_— 28 ** 7 * 
MY 4 * 7 "ad N | x If > 4 5 93 4 
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APREFACE; 


being done wich the reſpett iue $'Eccentricity fo. 
each Degree.gf. * * Anmal: Argument ; by ad. 


ving, 25 Nur metical Complement. of*- the 
Lag oe bn rr ers e of 


Brut ned 4 


of bade ue 42 qr 1 a _ Shes p. 140. and 
is M 2 conſtructed p. 


As 2 
ing - Uſe of "oh have in p. 145, &c. 
gin N Loparithms to 


3 | | 122 2 A | 
end an ingenious Han — MF. 


William Bett | 
ſame Nn 


Ae be hail She 
4Mem ſcript, but upon compa- 
Ja 0 = Differons Pierre 
1, ane them in tbe laſt Place tv the 
Me- Ri ight-hand, occafioned by the ike Differences 
the in yr Eccentricities yew mats mine were 
E- nm 
In the mt Mannxſeript were # lex cons 
taind ſeveral Radices of. the' Sun, with the 
Motion. of his Apoge and Anomaly for ſtated 
Times; where finding the Apoge of the Sun to 
be about. 7 min. ſhort of what it is made by 
all other Tables extant, which correſponding 
with the lateſt Obſervations, T therefore com- 
Pop all the Solar Tables agreeable thereto. | 
The Motion of the Apoge of the Sun for 
a Tear, is now obferved to be 1. O. 40”, but. 
” Mr. Flamſteed's Tables it is made 1. 3; 
a 2 | ſuch 


4 . T + 
2 Viz. Moon's Apoge firſt Time Equated 3 Sun. 
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PRE FACE. 


| ſuch a Differente in Proceſs. of Time will as 
mount. ts à confiderable Error. 
But te return 10 the Elliptic Equation 71 
the Maon'; the next thing was to diveſt 
fame from the Logarithmic Operations, as 
directed p. 145, &. for which Purpoſe the 
Table of the mean Elliptic Equation, p. 218. 
Was conflrutted, as. alſo thoſe for the Reduc- 
tion f the mean to. the true Blliptic Equa» 
tion io every other Degree annual Argu- 
ment, and was af firſt to every three Degrees 
of Anomaly; but finding, that if 'the ſaid 
Reduttion-Table was compiled to every Degree 


of | Anemaly, the Tablet-Work, p. 134. 154. 


might be greatly Horten d: I accordingly com- 


puted it thereto, by which. the aid Neduction 
may at all times be obtained with ur any 


more Trouble than bare 

The Tables, according to Mr. + Machin, 
were conſtrutied, from his Numbers, given in 
his. Treatiſe of, the Laws, of the Moon's. Mo- 
tion, annexed: to the latter Rnd of Sir Iſaac 


Newton's Principles in Engliſh, where! he 


makes an Equant, to. be applied: to baif the 
mean Anomaly, for obtaining the Elliptic or 
Equation of \ the Moons Centre, amounting 
when greateſt. to 2 Minutes, 2 Seconds, and 
the Sir Haac, Lib. L. Prop. 3 1. gives a Law 
for. obtaining fach Equant, yet be no where 
2 notice of it in the Theory, but diretts 
2 Equation of the Centre to be found 
the common Methods (Prin. En, Vol. II. 


P- 


Diſtance of Moon's Apoge firſt Time . à Sun. 
+ See p. 213. 214. 415. 216, 265. 
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PREFACE. 

45 
p. 302. which is appears, 4 

0 E . 
Approximation, for which this Ene, al, 
compenſate. off , 

The moſt oſential Bquations of hb open, ave 
the Annual, Blliptic, and Variation; the Sumo 
the ovhex four where greateft amount ie a Vit 
ebave q 8 
and the Double of this f Err ant” alſo. when 
greateſs-15-'5 "Mines 57 Birr 266 Vhoory 
75 7 fond liable to ; and by the ſame Rea- 
ning, ſhould be kkewife ts their” Sum, viz. 
VVV 

Hence, making uſe no more than the 
Auma, Elliptic, and Variation Equations, 
from the Tables eie to Mr. Machin, 
in computing Del March 15. 
(the Radical Year) 1736, the Computus will 
ae exceedia g near to Ober- 
vation; whereas if other Eater 'be in- 
troduced, which in this caſe are only the * fe- 
cond and fixth; the former amounting to above 
. ablative, and the latter to aluut 2 alſo ob. 
tive, it will thereby make the ſaid Eelipfe to 
fall about 10 Minutes in Time ſhort of Ob- 
ſervation : And as buth the ſaid Equations 
are Ablatives, it is à corroborating Teſtimony, 
that they av adopt ae 200 
75 "See die Computus, af the Bud of the 

00R. 

Alſo in computing the Place of the Moon 
fer the Occultation of Aldebaran, Dec. 12, 


1738. 


+ See p. 145 and 14 
| 1 The third and b vaniſhing- 


found 70 fall ſbort about in Time; which 15 


World with a farther Diſcovery than has 


PPP 
1738. by making uſe , of the aforeſaid three 
Hr ons only, that of the Reduction to the 
Ecliptic excepted, the ſame will be found to 
correſpond with Obſervation ; when, if it be 
computed. according to the Theory, it will be 


a farther Proof that no more of the Equations 
are "neceſſary either in or out of the Syxygys, 
as bas been often verified by ſundry Obſerua- 
tions of the Moon on the Meridian, which. 1 
received from my Friend John Bevis, M. D. 
- Tf. Computations by this Method be compa- 
red with a proper Set of Obſervations, 
and ſhould be found to deviate therefrom, 
Rules for obtaining the Moon's Place à poſte- 
riori may from thence be deduced ; but to have 
it à priori, muſt remain among the Deſide- 


rata, till ſome great Genius ſhall oblige the 


hitherto been made; but this is expected inthe 
Theory , Gravity, promiſed by that. excel- 
lent Mathematician, the aforeſaid Mr. John 
Machin, Profeſſor of Aſtronomy in Greſham 
College, &c. e F 

. The Knowleage of Decimal Arithmetic be- 
ing abſolutely neceſſary in the Uſes of the 
Chronologer, ana finding alſo that this Trea- 
tiſe might thereby be made independent of any 
other, gave occaſion for introducing the Theory 
thereof. TRE 


The 


PREFACE. 1 

The Doctrine of Circulating Numbers 
might with greater Propriety (if thoſe who 
firſt gave Name thereto had thought ft) have 
been called Novenal Arithmetic, as others are 
called Decimal, Duodecimal, &c. the firſt 
being denominated by Nines, the (ſecond Tens, 
the third Twelkves, &c, 

T fhall conclude this * with obſer- 
ving, that there ſeems to be wanting Tables 
and Methods fimilar to theſe, whereby the 
Places Y the Planets may be computed with 
the like Eaſe and Expedition; how much ſuch 
a Work may be acceptable a little Time will 
determine, when, as the ſame is already in 
Embrio, it may probably at a convenient Op- 
portunity be brought forth. 
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S he Compendious A a ronomer. _ 


0. many Signs each reſpective Sign is diſtant from 
the firſt Point of the Equinoctial Sign Aries; from 


whiſeh Point the ' Motions and Places of the Sun, 


Moon, Ge. ate always reckon'd and calculated; 'v;z- 


from Aries to Taurus is one Sign, from Taurus to 
Gemini, tuo Signs, and ſo on; which is the Way 


the A Moon, Sc. always. move. Laſily, Under 


each reſpective Sign is the Month and Day, 
wherein the Sun enters the ſaid Sign. 
Ea cn Sign is allo divided into Thirty Parts, 


call'd Degrees, and each Degree into Sixty Parts, 


call'd Minutes ; each Minute into Sixty Parts, 


call'd 0 and each Second into Sutx. Parts, 


call d birds, & c. * 

F R OM this Diviſion ef the Circle naturally fol * 
lows this 5 Nudes! IN. That - 10 1 7 we racy 1 

„ „ oo TITTY: | 
6% Thirds, 7 1 Sęcond : Eb Ge, => BY 3 | "Is , 
60. Seconds. TE Vf Minute . 1 s | X. A 18 | l 
60. Minutes”, 3 i 1 Degree FI : 1 
30 2 Senger In 5 je e ? S. Fu js 4 
2 Is Ee W I, ; 1 te, 
60 Deg 3 Circle. 1 A, 22 


Tusa fonz in Addition of theſe 3 | 
ties there is only to be obſery'd the Common | 
Rule, viz. How man: of the Lower Denomination 1 
make One of the next Superiour ? Which will be 
ſo many Units, to be FIT d to the n 
— =: / > | f 
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ts, | | 5 
ts, . 9 23 18 16 43 1 
rs, 


ts, - In: this! Exirapte he "Phd; res? 2 
I shich are equa} to Two Seconds and 33 Thirds x 
ol. which ſaid 43 Thirds beipg ſer down. under. 1 | 
reſpective Place, the Seconds, with the * we. 88 
ry'd from the Thitds, are 13 'F ; which amoünt to 
Two Minutes and 1; Seconds ; the faid 14. Seconds 
being ſet down, and the Tio Minutes carry, d to 
its reſpective Place, make the Minutes amount to 
156; which are equal to Two Degrees and 36 
Minutes; the 36 Mirtutes being fer down, and the 
Two Degrees carry'd to the next Place viz. of De- 
grees, make up the ſame 83 AN 5 equal to Two 
Nigns and 23 Degrees; w ich De 35 being ſet 
on down, and the Two Signs e carry d to the next 
ion Place, ,viz. of Signs, make up their Number 0 and 
| be the whole Sum wil be, as in the a above. 
our The like of all others, e. 0 

Y {7 many times happens in Addition, the Wand 

Jer, or Sum added up in the Place of Signs, exceeds 
Ira, Sc. in which Caſe, the 12, or ſo many times 
Iz as can be found in the faid Number, muſt . be 
Fejected, and the Remainder AI ſer Wm 
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EXAMPLE II 
8. © oft 77 i 1 
9 16 49 57. 59 
3 28 59 49 18 
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8.” 5.8 17 32 


T uE Reaſon of Rejecting the 12 Signs, Ec. 
is, as in the Hour-Hand of a Dial we only obſerve 
how far it is paſt the Hour of Twelve, or Point at | 

Noon, without any regard to how many times it 
has made its Revolution; ſo in theſe Calculations | 
regard is only to be had to how far the Sun, Cc. is 
diftant from the Equinoctial Point Aries, with- 
out any regard to the Number of Revolutions thaß 
in any time hath been made thereby. 2 
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[ 4 


sum 4 1 12 47 13 


I x this laſt Example the Sum of the Signs is 
40, which contains Three Revolutions, wiz. 36 
Signs, and 4 Signs over; which ſaid Four Signs 
are ſet down, and the 46 for the above Rea- 
ſon, are rejected: And theſe are all the Difficulties 

you will meet with in Haditicu. 
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"SUBTRACTION: 


AS in Subtraction of other Quantities, ſo in theſe; 
* where the Number of the lower Denominations 
to be ſubtracted cannot be immediately taken out 
of thoſe above, or over them, you muſt borrow 
one of the next ſuperiour Denomination, and add 
thereto, in your Mind, that Subtraction may be 
Ge. made, carrying the ſame on again, as you go, Ec. 
rve BB which the following Example will clear up. 


; it EXAMPLE I. 
ons } = I | 

is ; 2 1 77 Yu tn 
ich- 9 From 14 3 24, 13 20 
hat Take 2 6 16 25 30 


E. ; 7 47 50. 


Here 30 Thirds are greater than 20 Thirds, from 
which ir ſhould be taken: Therefore you borrow. 
One of the next ſuperiour Denomination, viz. one 
Second, or 60 Thirds; which, with the aforeſaid 
20 Thirds, make 80 Thirds; from which, if you 
now take the ſaid 30 Thirds, the Difference will 
be 30 Thirds; which you ſet down, next the One 
that you borrow'd, and 25 Seconds, make 26 Se- 
conds, which is to be taken from 13; but, for the 
$ Is ¶ aforeſaid reaſon, you muſt firſt borrow a Minute, or 
36 60 Seconds from the next preceding Denomination, 
gus which will then be 73 ; from which taking the ſaid 
.ca- 26 Seconds, there remains 47 Seconds; which ſer 
ties don as before, and carrying the One you bor- 

Y row'd, to 16 Minutes, it makes 17 Minutes, which 
is now to be taken from 24 Minutes, and there 
B- remains 
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remains 7 Antes, which ſet down; next, 
6 Degrees from 3 Degrees cannot be taken; 


therefore by Modu 8 a Sign, or 30 Degrees, one 14 


of the next dur Deriomination, it will be 33 
Degrees; N which taking the ſaid 6 De- 
| Be there remains 27 Degrees; which; being fet 
lown, and the One carry'd to the two Signs, makes 
3.; which taken from 4, there remains One, as a- 
25 and the whole Remainder will be As, in. the, 
Example, &c. 
As before 2 in . the Circle, or Twelve 
Signs, Sc. was rejected; ſo here in Subtraction, it 
may happen, that you uy have _— to bor: 
row the ſame. 1 7 
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EXAMPLE Es + 


SurPaAsE the Moon to be in the Firſt point 
of Gemini, or Two Signs, and the Sun to be in the 
Firſt Point of Aquarius, or 10 Signs, and you 


would know thelt Diſtance: Here the Sun wants 


Two Signs of the Circle, and the Moon is — 0 
Signs beyond that Point (or 12 Signs Y fo 


they are Four Signs diſtant. Therefore, if to = | 


Moon's Place, viz. 2 Signs, you add the Circle, 
wiz. 12 Signs, and from that Sum 14, ſubtract. 
10 Signs, the Sun's Place, you'll have 4 Signs for 
their Diſtance, as before, 'Which gives this. Ge- 


neral Rule, That whenever Subtractios cannot o- 
therwiſe be made, you muſt e ale. in the 


Circle, or Twelve Signs, . | 
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— "65 WEE PREG Are of 8 al in; 8 
e ollowing Calculations, I ſhall next exhibit, the Ma- 
nagement af them, 2 ns as concerns this Treatiſe, ; 
« which,by any one 95 5 ably vers d in Arithmetic, will 
it be found full as eaſy as the. Operations of Integers or 
* Whole ee For Integers, or Whole Num- 
bers, according to Place, increaſe or decreaſe in a 
decuple, or tenfold Proportion, viz. Any integral 
Digit being moy d 4 Place higher to the left hand, 
ſignifies (or has a Value) ten times as much as it 
had in the Place it poſſeſs d before: And, on the 
contrary, being mpy'd-a Place lower, to the right 
band, it will ſignify, os have but one W Fart 
of the Value is had before... 861.500 
| TY) IN 24 J-OCOC | 5 
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3k if, X 4 ML E I pot 9773. 
n Ubivip 1 b. 63 
%% Ten thouſand, or zoo ang 16 ak 
8 1000 A Thouſand; or ro multiply d 7 « 
100 Af Hundred, er 10 mulriply'd- 
le Ven, or Unity wuſtiply'd by 16. 7 
I Unity, or One only. 058 0 | 
A From 
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\ Fro » this Example tis obvious, beginning at 


the Place of Unity, that every aſcending Expreſſi- 


on, by the Addition of a Cypher, or Place to the 


right hand, ſignifies ten times as much as in the 


preceding ſtate. Therefore adding, or annexing 
a Cypher (vz. a Place) to the right hand of any In- 
as) Expreſſion, is 8 the ſame by Ten; 


FROM whence *tis alſo plain, if you begin at 


the Head, or uppermoſt Row of the Example, every 
ſubſequent Expreſſion is but a tenth Part of the 


preceding, which (as has been obſerv'd) is perform'd 
by ſeparating a Cypher, or Place to the right hand 


therefrom. 


e il X Ar I 
x0000|Signifies, as above, vis. Ten thouſand. 
10000 One tenth Part thereof. 
100 O One 7, ent h of the one 10th, Or one Tooth, 
10[000 One 10th hereof again, or one rnoorh. 
1 loo One 1 oth of dittogor one Yon thouſandsb. 


In this Second Example every ſubſequerit de- 


ſcending Expreſſion ſignifying but one tenth Part 


of what it did in the preceding State. Therefore 
the ſeparating a Cypher, or Place from any Inte- 
gral Expreſſion to the right hand, is dividing the 
tame- by Ten; ſeparating two Cyphers, or two 
Places, is dividing it by an Hundred, 8. 

From theſe Examples tis evident, that the O- 


perations in Integers are perform'd by a Decimal 


Computation. 
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toodr Signifies Ten thouſatid and one. 
t000.1 ditto divided bj 1s OI 
106.51 ditto —— 100, Ker laſt divided by to) 
Io. oo i to 1690 dire . 
1.0001 dittb 10090 ditto. 


He nx, as in the laſt Example. (where the Pla- 


ces* ſo pointed off were all poſſeis d by Cypher) 


every Expreſſion deſcending ſignifying but a tentſi | 


Part of what it did in the preceding ſtate ; it 
follows, that Unity, the laſt Digit to the right 
hand in the firſt,” or Integral ſtare, will in the 
Sublequent Ggnify but a tenth Part thereof in the 
next Subſequent, but a tenth Part of what it did in 


the former, or an hundredth Part of what it d. d in 


the firſt; and ſo on 1 8 

Tus e Places fo pointed off, are call'd Deci- 
mal Frattions ; and to diſtinguiſh them from Inte- 
gers, they are always noted, and ſeparated there- 
from. by a Point, or Comma, plac'd before them to 
the left hand, as above. A 


Zy this Example ttis very eaſy always to diſ- 


cover the Diviior, (which is alſo cal'd the Deno- 


minator) to any of theſe Fractions { For when 
the Fraction conſiſts but of One Place, as in 
the firſt deſcending ſtep in the above Example, 
if is there,” as you find, divided by Ten, bi. 
Unity, with One Cypher tö the right hand 
thereof; in the next ſubſequent ſtate, where it 
conſiſts of Two Places, it is there divided by 
an . Hundred, vx. Unity, with Two Cyphers on 
e C the 
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the right hand thereof, c. Which, gives this 
General Rule, :. So many Places as the Fra- 
ction conſiſts of, ſo many Cyphers with nity 
prefix d to them (as in the Example) is ever the 
Diviſor, or Denominator to the ſaid Fraction. 


CONSECTARY IL 


1 r is alſo evident, that prefix ing a Cypher, or 
Place to any Decimal Expreſſion is, when pointed 


off, dividing tht ſame by 10, Sc. (Vide Firſt and 0 
Second State deſcending, &) ð . 


Fx on theſe two laſt Obſervations tis obvious, 


that to divide any Integral Expreſſion: by Unity 
with Cyphers to the right hand thereof (which is 


likewiſe to be Integral) you muſt point off ſo 
many Places to the right hand from the ſaid In- 
tegral Expreſſion to be divided, as are the Num- 
ber of Cyphers following the ſaid Unit. And 
when the Number of Places in the afpreſaid In- 
tegral Expreſſion are leis than the Number of. Cy- 
phers to the right hand of the ſaid Unit, you muſt 
prefix ſo many Cyphers thereto, as will make the 
Number of Places therein equal to the Number of 
Cyphers following the ſaid Unit: Conſequently, if 
the Expreſſion to be ſo divided, be a Decima 
only, ſo many Cyphers as ſucceed the iaid Unit, 
muſt be prefix d to the ſaid Decimal Expreſſion, 
which when pointed off, will be the Decimal E 
preſſion requii'd, &. * Las 


” 


ſion, Oc. 


As every Exoreflion deſcending is but a Tenth | 
of the Preceding, by beginning at the lowermoſt 
Place in the preſent Example, tis plain, that e- 
very aſcending Expreſſion is ten times the Value 
of the next below it, vix. It. is the next Lower 
multiply'd by 10, the next Aſtending is this laſt 
again multiply d by 40, or the lowermoſt muztiply'd 
by 100, Cc. viz.. It is the lowermoſt multiply d by 
Unity, with ſo many Cyphers to the right hand 
thereof as are the Number of Gradations you a- 
ſcend. But by pointing off a Place to the left hand 
from the ſaid Jowermoſt Expreſſion, it becomes 
the next Aſcending ; by pointing off Two, it be- 
comes the next Aicending above that again, Scr. 
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Ibo Compendious Aſttonomor. 


CONSECTARY: VE 


"Fi H * * s fo R * T6 muſtiply a any Decimal Exe 
preſſion by Unity with Cyphers ro the right band 


thercof Integral, as before) you muſt point off 


10 many: Places to the leſt hand therefrom, as are 
the Number of Cypbers, following the. laid Unit; 
wich, Places ſo poifted off, will poſſ= the Inte- 
Fel Sice of the Example : Therefore, if poſſeis d 

y any Digits, Oe, they. will be Integers; conſe- 
J h „hen ne | 


the Decimal Expreſſion to be multiply d thereby, 
the ſaid Decimal Lxpreffion, will become all Inte- 
gral; and when they are more, the remaining 

12 5 muſt, as in Example I. be annext to the 
right hand of The aforetaid Decimal Expreſſion, 
which now, as in ib Wt vos, wil be AY. all 


e 1 
\ ConSECTARY oY 


1 1 is obvious, that the Digits in ing theſe 
Fratinns have, beſide their own ſingle Value, ag 
in Integrals, another, according to the Place they 
poſſeſs, v. 3. Unity in the firſt deſcending ſtate of 
the preſent Example, where it poſſeſſes the firſt 
Place, when pointed off to the right hand, ſigni- 
fies one tenth Part; in the next, where it poffeſ⸗ 
ſes the ſecond Place to the right hand, it ſignifies 
one hundredth Part; in the next, or third Place, 
one thouſandth Part, &c. Wherefore, if a Cypher 
or Cyphers tollow the ſaid Unit to the right hand, 
the Value thereof will not be increas'd thereby : 


For while it poſſeſſcs che 1ame Place, it will 
ever 
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umber of Cyphers following | 
e ſaid Unit are equal to the Number of Places in 
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ever expreſs or retain.the ſame Value, the fallow- 

ing Cyphers, Sc. only ſignifying; that no Digits 
poſlet;, tboſe Places, Oc. I heie Places, beſides : 
te | Teuths, Hundredths, Thonſandths, &c. are allo ealld ; 
id Primss, Seconds, Thirds, e. 


ff Eo Eh | 
re . CONSECTARY, M.. 
e- B y cotnparing theſe” Fractions with the Inte- : | 
'd Þff grals to the left hand of em, as in the Second 1 
e- ſtate deſcending of the preſent Example. Againſt 1 
ng If 1000 Integra), you have . t Decimal ; in the next Cc 
in © ſubſe quent ſtare, you have 100, Integral, v one ! 
Ys | tenth Part of the preceding 1000, and . o Deci- (| 
e- © mal, one Tenth allo of the preceding . 1, Ge. 1 
ag | Whence, Bs is alſo, plain from the, ver { » Nota- i 
he | tion, the ſame Law taking place in theſe Fractions, It | 
4, both in Aicendingand Deſcending, As in Integrale, l 
all it follows, That as Tex, or ſo mahy Zens. as. are 1 il 
any inferiour Place of Iniegrals, make an Init, or ſo nll Nanny * 
many Uns, in the next iuperiour Place, Sc. the. 


| fame, muſt alſo follow true of theſe Fractions, vix. 
. . {| the Operations of Addition and Subtratt;on, and. 
ſe, || conſequently, Multiplication and Piu ſian, will be 
as || the ſame as in Integrals, ard only differ in Name, 
ey | viz. Iutegers, or Hole, 3 Decimals, or Parts. 
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Sans ns nns gigen 


EXAMPLE 1. 


H ER EL ſhall reſume the following — 
bers from Notation, Example III. vis. 


4 N Decimals. 24 Oper. 


Too 8 „ „5 100 

100 VVV 

<0, „ 

5 2 do oOο 
— — 


S 1111 ann 1111 rg 3 
uus in thelintegr al Part, the Unt 1 hel 


erz os | feeond State, defernding, where it ſignifies an Hun- 
[4 *: » dred, is put under the Place of Hundreds in the 


uppermoſt State, before it can be added; as [alſo 
in its proper Places in the other deſcending States. 
So aiſo the like Method is obſerv'd in the Decimal 
or Fractional Numbers, of plating like Places un- 


der like Places; which done, being added, as if 


{ntegrats, and the Number of Places in the Sum 


_— ual to the Number of Places in the greateſt Row, 


Decimals to be added, being pointed off to the 
right hand, give the true 'Sum, as above. 


*Conſ . As *® Cyphers to the right hand of any Decimal 
Expreſſion do not increaſe the Value thereof, in the 
Secoud Operation, they are ſupply'd, till equa] in 
Number of Places to thoſe in the greateſt ' Row 

to be added, which in the Firſt Operation was done 


Mentally. | Lair 


1 
Jon 
dre 
ike 
I Dec 
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lace 
hen 
all 


Mme 
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i Compondious alronemef 11 


EXAMPLE. N 


Lex it it be requir d. to add i into One Sum, FE 
[toning Decimals, vx. 0342*+.1 2+509400006, * . 
% {re regard being had to placing like Parts under Charatter 


ub- like Parts, c. It is not material which Row of pr 224 

8 Pecimals is plac d firſt. h Enes, 

1-4 | RG OM that xi 

_ TR eng, 3 Lk wth | Number 

ol Mentally : „ Supply a. following it 

he | * n N 10% be © 
oo 2 adaed. | 
.00006 | .12000 

- 10848: - | .00700 | 
„ 16126 Sum. 16126 


the] 
un- As the Number of + Tens in any inferiour + Ex. 3. N 
the flace, are ſo many Units in the next Superiour, Conſec. s. 


allo hen in the Place of Tenths, or Primes, the ſame „ 
tes. hall ſo happen, the ſaid Number of Tens will be- 
mal "me ſo many Integers, Oc. 8 ; 
un- 
s AB X Ar e m 
dow | 4567 «98765 
the 277854 39784 
„ 6543 1 85 9999 
mal] / bode <a; 285 548 
the 


in Tas ss laſt Sums are calrd Mi: xt ans as 
Low hpſiſting both of Integrals and Fractional Parts, in 
lone dition of which they fall under the General 
E 1 fle, of placing like Places under like Places: 

en, to Add, as above, Ge. EX 
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EXAMPLE IV. 


794.054 1894-05400 © | 
. 353 0678. 98300 

99.8  0099.80000 - 
"9,256 © 0097 1256. 


Sum 8680. 549 56 Sum 8680. 549 549 56 


er 
_ SUBTRACT ION of DEOIMALS 


ERE, as in Addition, regard muſt be had 
placing like Places under like Places: Ney 


1 2 as in Integrals, pointing off ſo many P. 
ces to the right hand in the Remainder, as. 3 


the greateſt in Number, whether in the Minus 
or Subtratend. * ; 


a 


EXAMPLES. 


e 


livic 
2 


de di 


„ (11). 
8 AMinuend 321 From 94327) From pne ! 
Subtrahend . 5432 Take 88158 Take W 
\ ESE Ys x 3 ere 
Remains 3 Rem, . 06169 
„ (V) 
23 102.86 3456789 
17604 101. 778 17.8 
05396 rg, 008 1 7.06789 


. 1 x the Third Example, where the Number of 


Places in the Minuend are leſs than in theSubtrabend, 


there Cyphers, as in Addition, are Mentally fup» 
pos d. In the Hſth Example, tlie like is to he uns 


7 


Bd erſtood in the Subtrabend, &c. 


| | Moutripiication of DECIMALS, 


Ultiplication here; as in Integrals, is the Ad- 
1 dition of many Equals ; the Rules of whicti 
vill be beſt clear'd up by Examples. 


S PLE I: 
S 4 4A E | 
Lt it be requir'd, to Multiply 4; an Integet; 
y . 5, à Decimal. Here. 3, the Multiplier, is. 5, 


livided-by 10, as is plain from the foregoing No- 
ation. Therefore the Product of 4 by .5 mult alſo. 
ne Place of the ſaid Product to the right band 
which being poſſeſsd by a Cypher, the Product will 
hetefore be 2. e 


4 Muttiplicand, 


) s Multiplier. 
89 1 

FO po - 2.0 Product. 
89 


B 


de divided by 10; which is done, by “ pointing off OE pay? 8 
5 Notation. 


nn compendious Aſtronomers 


e 1 u 


Ac an, As Multiplication is only the Addition 
of Equals, and in Multiplication it matters not by 

* ruc/;; which Factor is made the * Multiplier; let the 
lik. 7. aforeſaid . 5 be added up four times together, which 
Prob. 16. makes twenty Tenths: But the Number of Tens AN. 


5 2H in the Place of Tenths becomes Integral; whichſÞng 
Nerat. here being Two, the Sum is therefore 2.0, equal rofſſdi 
| the above Product. | ger, 

| w ” 
Operation. mu 

_ - | - be 

5 5 eſt 

5 „ are 

5 Th 

— 3 P poi 

Sum 2.0 Equal tothe above Produciſ fro: 

YT Nabo 

C AS E III. firſt 


Lafily, 1 the preſent Example, the Multiplier by : 

viz. .5, or 5 divided by 10, ſignifies, that 5 tentlff is t. 

Parts of 4, the Multiplicand, is to be taken. III off 

therefore the ſaid Multiplicand, viz. 4, be dividedſ Dec 

by 10, the Denominator of the Multiplier, which if © 
+ Ex. 3. perform'd by f pointing it, Ec. and the ſame be 
Nora. now multiply d by 5 Integral, as the Queſtion im 

Conſ. 3. ports, you will likewiſe have the true Product. L 

| 90g 


4 Multiplicand. 
5 Multiplier. 


|| —— — 


2.0 Product, &c. as per Caſe 2. 
EX AMPLI 


The Compendious ARronomer? 


EXAMPLE I. 


tion] LET it be requir'd, to multiply 234, Integral, 
not by. 23, Decimal. 1 : 1 

the] He R x, by the laſt Caſe, the Import of the 
hichueſtion is, that 23 hundredth, Parts of 234, the 
ens Multiplicand, are to be taken : Wherefore, accord- 
hichlſing < the ſaid Rule., if the AMultiplicaud be 
u to divided by 100, the Denominator of the Multipli- 


x 


, 0 
* 


er, &c. it will be * 2.34, which now is to be added Ex. 3. 
Jup 23 times together (that is the ſame as being Nora. 


mukiply'd by 23 3) but as in Additiqm there muſt Conſ. 3. 


be ſo many Places pointed off, as are in the great» 

eſt Row of the Factors to bg added; which here, 

are only Two, and equal in every Factor, &c. 
Therefore there will be but TWO Places to be 
pointed off in the ſaid Sum; or, which is the ſame, 
aff from the Product made by the Multiplication of the 
Jabove Numbers, equal to the Number of Places at 
frſt in the ſaid Multiplier; which gives this Rule, 


lier, 
enth 


by a Decimal ; and the contrary, when a Decimal 
is to be multiply'd by an Integral, you muſt point, 
I off fo many Places in the Product, as are in the 
idedſ Decimal Fraction ſo, Multiplying, or Multiply'd, _ 


> be EXAMPLE III. 


Ls r it, be requir'd to multiply 12 Integral, by: 
So Decimal, N e £ 


D. 2, SITE 


viz. When an Integral Number js to be multiply d, 


* 
0 \ 3 E 
, 
f 
2 1 o * 45 - 4 - 4 * 
— — * r ; w_ 8 . = 


* 
7 
I 
2 
4 


20 be Compeulious Aſtronomer. 


HERE the Multiplicang being divided by the 

Ex. 1. V Denominator of the Decimal Multiplier, viz. 1000, 

— it becomes . 12; which now is to be multiply d 

" "hi 3. by 5, Integral, and the Product will conſiſt of || three 

— Decimal Places. (Vide the following Operations.) 
X. 2. | | 


Operation 1. Operation 2. Operation 3. 


12 „„ - 08- 
Ex. 1. «005 1. 42 
ale 3. ts 3 1 
60 | .560 060 , 


Tur Product in the Firſt” Operation, which ig 
perform'd according to the common Method, con- 
ſts of a Place leſs than in the other Operations, 


which are the True; but the Product in the Firſt 
Operation is the Multiplicand, 12 into 5, an Inte- 
gral ; which is but really 5 divided by 1000, 
as above: Therefore the Product, which is now 
Ex. 1. an Integral, muſt be divided by * 1000; which 
Caſe 1. will thereby become Þ the true Product, as in the 
_ other Operations. | . 
Coo 3. Wu I cn gives this Rule, vis. When A In- 
N tegral is to be multiply d by a Decimal, or Deci- 
mal by an Integral, and the Number of Places in 
the Product are leſs than the ſaid Decimal Places, 
you muſt prefix ſo many Cyphers to the ſaid Pro- 
guet as will make them Equal. = 


EXAMPLE 


12 


LE 


The Compendious aſtronomer: 


EXAMPLE IV. 


LI r it be requir d 0 multiply 165 a Decimal, 
by 97 a Decimal. ans 


92 I. U Operation 2. 


OP - | 9 
. 144 


From this Example, "cis demonſtrably ſeen, 


that in multiplying a Decimal by a Decimal, ſo 
many Places muſt be pointed off in the Product for 


Decimals, as are the Number of Decimal Places, 
both in the Multiplicand and * 2 


n V 


L r it be requird to multiply . 12 Decimal by 
12 Decimal. 


Operation 1. 
12 


Operation 2. 


5 Caſe; © 
1 0 12 i 3 
144 0144 true Product. 


FROM this Example, tis likewiſe demonſtrably 
evident, that when the Number of Places in the 
Product are leſs than the Decimal Places, both in 
the Multiplicand and = Multiplier; you muſt, as 
in Example 3, prefix 
equal ; which pointed 


Fequir "Bas 


phers thereto, till made 
off will be the true Produci 


E X- 


Ex. 2. 


Fhe Compendious Aſtronomer 


EXAMPLE VI 


L v it be requir'd, to multiply 24.3 (which is 
ealld a Mix'd Number, as conſiſting both of Inte- 


gral and Decimal Places) by 2.43, alſo a Mixt 


Number. | q. 

HERE 2:43, the Multiplier, is 243 Integral, 

* Notar. divided by ® 100, Therefore 243 hundred) Parts 
Ex. 3. of 24.3, are only to be taken. - 
Nexr, If the 1 Multiplicand be divid 


Ex. 3- © requiſite) be pointed off, to that already in the 
Conſ. 3. Multiplicand. Wherefore the. Product will conſiſt 
of * three Decimal Places; but the two Places 
thus pointed off in the Multiplicand, are equal to 
thoſe before in the Multiplier; which, as is evi 
dent, will always be the Caſe in other Multiplica- 
RAR: ͤ 1 | 


FER OM whence flows this General Rule in all 


Caſes, viz. | . 


Muir I v, as if all were Integrals and 


from the Product point off ſo many Places for 
Decimals, as are the Decimal Places, bath in the 
Multiplicand and Multiplier; and when the Num- 
ber of Places in the Product are leſs than the Places 
in the Multiplicand and Multiplier, you muſt, pre- 
fix Cyphers thereto, till they become equal; which, 
when pointed off, will be the true Product re- 


97 5 2h 


et} by 
100, the Denominator of the Multiplier, that the 
ſame may be us'd Integrally, there muſt two more 


Lat. Places for Decimals (I by prefixing Cyphers, if 


23. 


* — 


The Co mpehdious Aſtronomer? "tl 


_ Operation 2. 


Operation 1. f 
24-3 243 
1 is 2143 243 
te- Fmt — 
lixt 729 1729 
972 972 
ral, 486 486 
arts 41 — — — 
59.049 79.049 
by | 
the EXAMPLE VII. 
ore 
„if Leer it be requir'd, to TI 23.456 by 
the 23. 456. 
fiſt 
ces Opera lo T4 Operation 2 
to 23.456 e | 
vi + 23.4.56 334565 Caſe ik | 
, | 140736. | 140736 76 * Exe 26 
all 117280. I. 17280. 
93824 9.3824. 
50368. 70 
46912 469. 12. 
So. 183936 550. 183936 


I x the Second Operation „ dhe Multiplicand 
conſiſts of Six Decimal Places ; which being added 
up ſo many times to its ſelf, as the Multiplier 
(which is now Integral) expreſſes, the Sum (which 
is alſo the Product) will likewiſe conſiſt of Six Dex 


cimal Places (her Example 2. and Addition ) - 
qual to thoſe, according to the Rule in the Firſt 


nN &c. 


Of 


A 


34: bs Conipendions Aftronomer 


Of Contraction in Multiplication of 
DECIMALS. 8 


1 N Multiplication, when in the Multiplicand and 
Multiplierethere are many Decimal Places, the do 
Product, which always conſiſts of as many Decimal |} ing 
Places, at leaſt, as are in both, will thereby be very || the 
numerous, when two or three ſuch Places, Ec. are in 
moſtly ſufficient for the Purpoſe ; in order there- 
fore to abbreviate ſuch Operations; obſerve the fol-}F . « 
lowing Rue. 5 3 
" Pracs the Unit's Place of the Mutiplier (if fro 
the ſame is poſſeſs d by a Cypher, tis the ſame it 
thing) under that Place of Decimals in the Multi- the 
plicand, as you would have the Number of Decimal || firſ 
Places in the Product to conſiſt of, vit. under the like 
ſecond or third Decimal Place in the Multiplicand; || tip 
when you would have two or three Decimal Places || De 
in the Product, &c. „ : 
NR x T, If there are any Integers to the left || ing 
hand of the ſaid Unit's Place, they muſt all be in- Prt 
verted to the right hand thereof, and the Decimals ,. 
before, to the right hand of the fame; muſt all be 
inverted to the left hand. V'’, | 
Ir the Places of the Integral Part, when thus 
inverted, fall below (to the right hand) the Places 
of the Multiplicand, you muſt annex Cyphers to 
the right hand of the Multiplicand, till they become 
equal to the ſaid Places of the Integral Part: 


TAI 


8 


* HEN zin, as in "i mig ay of Multi- 
et with the laſt Beit it to the right . E 
an it multiply the Divi directly over it (i 
any poſſeſſes that Place, Cc Y havi re- 
gard to what mud be carry 


4. by th Maltiplica- | - | 
tion alſo Of the Digits to n Hand there hereof 8 
which being added to the aforeſaid Prodnt?, . 3 — 
down the ſame directly under the ſaid multiply myraph, 
ing Digits ding on multiplying -the reſt of 2 of P29. 
the Digits to the left hand in the ä as 
in other Maultiplications. . wo 
Goose 

Ossi the ſame Rulerwith the next 
Digit in the Multiplier, ſetting nothing down, but 
from the-Mwltiplication of the Niꝑit directly over 

which chen muſt be ſet down directly under 

he right hand of the aforeſaid 
firſt Product, add ſo on, as befdte. : Proceed in 
like manner with all the other Digits in the Mul- 
ziplier 3 when finifh'd, the Number of 'Places of 
Decimals in the Mulriplicandi, unto which theUnit's 
TR of the Multiplier was ſo plac d pas be- 

5 ointed off from the Sum of W ſeveral 

*. Os we true nn r * a 


9 


Tar 1 - 3 TIP 


* 7 — —— * 4 „ 
I 3 £3 


<1 n X A * PLE vi. ö 
i Lr it 46 5 to multiply Moe by 45 
7; Far 56, the laſt Example, ſo that there may be by 
only Two and Four Places of Decimals in the 
Proll, which otherwiſe, by the Wy would: de 


Six. g 8 
Iten 2115 7 Dr | 1 Ann FR | 
23.456: ⁹ 23.4560 
eee 
46912 wee, 
* Sx — 
Ko att hog EI 2 1 4 
A e 93 1 93824 15 (Z 
7900 gion gh} on; 3o 0 aig e 7:04 
7 NN. T9707 1 30 3 1 
Liste band tar jos nr 1; OT RT . - gun 
i -b29501 350.288! 1 s 05 350839 the 
a, to 4 304943 739 | 111 ther 


5 80 the Reaſon of: this Rule i js nat altogerhe ic of 
85 from comparing theſe Examples with thoſ 1 
vrought at largꝭè, in the laſt Example, 1 or ex 1 
hibit-a Demonſtration thereof. an! 2 

ATT Ho in Multiplication of Integrals it be: Mut, 
receiv'd Rule, always to begin at the Unit's PlacYwhic 
in the Multiplier ; yet it is not neceſſarily ſo: Foflmult 

ou may likewiſe begin at the laſt Place to the lef oper: 
hand. [Vide the following Example. ] dired 
mult 

ſame 

; . clear 
4 i rf Integ 


? 


The Compendious Aftronomer, 
1g  BX AMP LE VII. 
L r it be requir'd, to multiply. 243, Integral, 
* by 243, Integral. i 


— — — 


1 be Operation I. | Operation 2. 
15 V "III 
; 243 * % 
* — a — 7 
2 486. | 4860 
+4 972 3 9720 | 
729 729 5 
39049 Ss 


I x the Firſt Operation, the Multiplication is be. 
gun with the laſt Place (which is the higheſt) to 
the left hand; but the 2 there is 200; therefore 
there are two Cyphers ſuppos'd to the right hand 
of the Product made thereby, Ec. and is the Re- 

HY verſe of the cuſtomary Method. 
In the Second Operation, the Multiplier is 
there inverted, and the two: Cyphers added to the 

Ilultiplicand, is * multiplying the ſame by 100; Notation, 

which being alſo multiply'd by 2, gives the ſame 152 Jo 

. 3 . | . | ONicc,s ?. 

Imultiply'd by 200, as in the firſt Operation, net 
leſſoperating with the 4, and beginning at the Place 
directly over it, which is the firſt Multiplicand, 
multiply'd by + 10, and this again by 4, is the f id. 
ſame as in the Firſt multiply'd by 40, &c. which 
clearly demonſtrates the former Rule, as to the 
Integral Part. EE | 


* 898 * 
ow 
: 


Wy: NIX r, 


The Compeudious A ſtronom 


24 


in 

3 Nt x 7, To demonſtrate the Fractional Part th. 
= of the Rule, I ſhall reſume the laſt Example, as || ces 
follows, where the Product is to vp conkſt * T wo if as. 
Decimal Fl Places. 5 

N : 


SXAMPLE N. | 


Operation 1. 


wad tr; W . 
330 183936, 


Operation 2. 


23-456 
65432 
469. 12 
70. 22 . 
n 
1.17 


x 


—  — 


$59: 18 


- the the Firſt Operation, which i is verform's acl 1 
cording to Example 8. the hi gheſt Digit to the 
left hand, ws. 2, is really 2 The Multipli- 
cand therefore being multiply d by 10, .and that 
Product again by 2, gives the firſt Product; but 
the ſaid Multiplicand is multiply'd by 10, by 
V pointing off to the left hand .4 (which is here 
3- done mentally) the Digit that 5 the Place 
of Primes in the Decimal Part of the ſaid Multi- 

plicand; conſequently, the ſaid firſt Product will 
conſiſt but of two + Decimal Places, to which the 
inverted Rule alſo correſponds. 


Ne xT, As per the Queſtion, the Product is to 
conſiſt but of Two Decimal Places in the whole; 4 


Ferefore | in multiplying by the other Digits, as 
in. 


art 


a8 
vo 


Far: 


The C 


N * f - 
Aſtronomer. 


in the firſt Operation, all the Places deſcending to 
the right hand, below the two ſaid Decimal Pla- 
ces in the firſt Product, might have been omitted, 
as in the inverted Operation. 1 
Ix both theſe Operations, the Multiplier is re- 


— . 


ally conſider d Integrally, viz. 


f 


TAE two firſt Products, in the Firſt Operati- 
on, are made by 23, the Integral Part of the 
Multiplier; next that, .4, in the place of Primes, 
of the ſaid Multiplier, may alſo be us'd Inte- 


grally *; 3, the Integral Digit, in the Unit's Place *. Ex. 1. 
nd, muſt be pointed off (wx. Cale 3. 


of the Multiplica 


here, mentally) to the right hand in the ſaid Mul- 
tiplicard, which will thereby conſiſt of Four Deci- 
mal Places; and fo many ſuch Places does this 
Product alſo abſolutely poſſeſs ; beyond which, to 
the left hand, it will be Integral: The like is to 
be confider'd of the ſeveral other Products. | 


Ber, as in the reſult of all theſe Products, mn 
e there are only two | 18 


Decimal Places to be concer- 


ned; therefore no notice is to be taken at any 
time (but only of the Carriage by ſuch Multipli- 


cation) of what ar 


iles from the Multiplication of 


the Digits below the two. leading Decimal Places 
in the faid Multiplicand, of which, the Place laſk. 
mentally pointed off, is always the firſt leading 
Place. In the preſent Caſe, 3, the firſt Integral 
Digit, being thus pointed off, that 4, the Multi- 


| plying Digit, may be us'd Integrally, the two lead- 


ing Decimal Places will then be. 34; under which 
laſt place, the multiplying Digit 4, in the inverted 


Operation directly 


falls; with which proceeding 


according to the Rule, taking in at the ſame time 
h is almoſt done by Inſpection) 
that 


the Carriage (whic 


Er 1. 
Caſe Zo 


7 Not at. 
Ex. 3. 
Conſ. 3. 
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that ariſes from the Multiplication of the Digits 


to the right hand of the ſaid two leading Places 
in the Muſtiplicand, gives the Product requir'd, as 


* 


in the ſaid inverted Operation. 


Tu ar the Digit 5 in the Multiplier may alſo 


be us d * Integrally, the next Integral, 2, in the 
Multiplicand, is now mentally to be pointed off 
to the aforeſaid 3; and, for the aforeſaid Reaſon, 
no Decimal Places to be taken notice of for the 


Product, till you come to 3, in the ſaid Multi- 


plicand; under which, 5, the multiplying Digit 
in the inverted Operation, by being ſo inverted, 


directly falls. | 915 1 2 


Tu ar 6, the next multiplying Digit, may 
likewiſe be us'd Integrally, there is requir'd ano- 
ther Integral Place in the Multiplicand, to be 
pointed off; which Multiplicand conſiſting of na 
more, a + Cypher muſt, therefore be mentally 
prefix'd, and no Decimal Places taken notice. of 
for the Product, till you come to 2, in the faid 
Multiplicand; under which, 6, the ſaid multi- 


plying Digit, in the inverted Operation, direct. 


ly falls. 


Tnvs, As each inverted Place to the lefe 
hand, in the Multiplier, requires an Integral Place 
in the Multiplicand, to be pointed off to the 
right hand, fora Decimal, it is evident, by al - 
ways beginning at the Place in the Multiplicand, 
directly over the multiplying Digit, that the ſame 
Number of Decimal Places for the Product, as at 
firſt deſign'd by the Unit's Place, will thereby be 
ſt} kept up; which fully demonſtrates the ſaid 
— 
4210 - 1 N 


: bo _ I 
„ 0 5". 
The. Comptndions. Aſtronomèr- ". 
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| A 4 | 
83 I « the Firſt Operation, all the Decimal Places 
23: | ſo conſider'd, are ſet down at large in each Pro- | 

duct; which compar'd-with  the-rinverted - Rule, 1 

ſerves as a further Illuſtration thereof. 

NA in 1.23514 

e 2. Wux x in the Carriage from the other Places 
ff of the Multiplicand, below the leading Decimal 
n, Places, c. the Remainder ſhall happen to ex- 
je ceed 3 Sc. there, generally, is ſubſtituted an U- 
i- nit im the next ſuperiour Place, for it; when un- 
it der, tis neglected; as, in the foregoing inverted 
d, Operation, multiplying by 3, Viz. 3 times 6 (the 

Digit in the Multiplicand, to the right hand of 

that, directly over the ſaid 3) is 18, 5 e. 8, and 
y one to be carry d forward; next, x times . 5, 
5. and the Unit to be carry'd forward, make 16; 


56e but ſeeing the 8, which before remain'd, is conſi- g 
a derably above 3, the ſaid 16 is therefore | made | 

y 17 (as per Example, Sc.) 111 4/007 01 55 2 
of 


d TH 15s carefully obſery'd, as alſo to abate for 

i- ſuch Subſtitutions, in the ſucceeding Multiplicati- 

t. || ons, as occaſion requires, you will ſeldom fail to 
be exact. E255 | 


8 conch EXAMPLE Xx. Is 


or 


21 FA ET it be requir'd, to multiply 467. 5 173 40 
ſo that there may be One and Three Decimal 


Phaces i in the Progut?. a 
ens „ þ W. 
bn | Operation I. \ Dperatio — 17 3 
e 
5 27: e „nig eig babe 
10 a. 14 140 · i 
"if ; 8 — — . 117.45 | ————— 1. 5 1 
| | 213.6 * rng. 502 Nui 
N ; f 215 x "ian! 
| oo both theſe Dpetitiobe: the Place of Unit a P 
ie poſſeſs d by a Cypher; which being plac d ac 
6 cording to the Rule, as above, Cc. gives the Prof x 
 Uucts, as requir d. is . 1 
ITI ſame wrought at large, ory +14)» ere 
OTE | Cai ASE 
05 17 . 467. Fl 0 ec . . nit? 
243 tim. 
14023 | | tim 
187500 | beer 
"00D ” AI is v. 
N 1 
113. 6025 ther 
han 
ſin 


1 2 


9 
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Div 1s ton of DEC IM ALS. 


4 DixIis Tod of DECIMALS, as in 
55 Integrals, is the taking or ſubtracting of one 
J or more Equals from any Number; and is theres 
I bpore, in all reſpects, the juſt Contrary to Aſuſtipli. 


cation. | 
EXAMPLE I. 

I. Ler it be requird to divide an Integral 

Number by a Decimal Fraction only, viz. Unity, 


an Integral, by Unity, a Decimal, one Tenth, of 


HRA the Queſtion imports, How many times 

is . 1, or one Tenth, contain'd in Unity, Integral, 

or One; or how many times may one Tenth of 

of an Unit be taken from, or out of the ſaid U- 

Init? It is evident, that it may be taken away ten 

I times; as alſo, that it is contain'd ten times there- 

in: Wherefore the Quotient will be 10, viz. ten 

times as much, as if the ſaid Integral Unit had 

been divided by another Integral Unit, whicti 

is very plain. 4 = 

 TrHzRErORE, after the Diviſion is ended, 

there is requir'd, to add a Cypher to the right _ 

hand of Unity, the Quotient (“* which is increa- N, 

ſing the ſame ten times) in order to obtain the 55 L. 2 7 
a gt 6. 2 WW 

true Quotient. | | 


3 0 PR. 


I) 1( 10 true Quotient. by g 


On, which comes to the ſame thing, if the ſaid I jn 
Cypher be annex'd to the Dividend, viz. to theſſ 
right hand thereof, which is increaſing it ten times 

the Value, as before, and next dividing, as if both 
were Integrals, the Quote will be the true Anſwerſ 7 


requir'd. 


ot, 
OPERATION II. . 
Diviſor. Div'. Quotient. — 


3-10 „ 

Tux Demonſtration hereof, as alſo the othefl 
Rules in Diviſion, are from Euclid, lib. 7. Prop. 17, 
VIZ : 

Ir Two Numbers are multiply'd by any Num wh 
ber, the Products made thereby, will have th 1 
ſame Ratio, as the Numbers had to each otherſſadd 
before they were ſo multiply'd. ? * 

Tux Converſe of which is evident, vis. 


Ir Two Numbers are divided by any Number 
the Quotients will have the ſame Ratio, to eac 
other, as the ſaid Two Numbers had, before the 
were ſo divided. | L 

Bur the Ratio of Two Numbers is ever ex by 4 
preſs' d by their Quotient: x | 

THEREFORE, the Quotients of the Numb nc 
ers under the aforeſaid Circumſtances, will alway plyin 
be equal. 5 R ati, 
1000 


Is 


The Compendious Aſtronomer. 15 


Vs 


Iv the preſent Example, multiplying the Di- 
viſor by 10, it becomes Unity, * Integral; and * waz. 
that the ſaid Ratio may ſtill ſubſiſt, -the Dividend Ex 3- 
muſt alſo be multiply d by +: 10, which will be as Conf.. 


aid f in the Secoud Operation, &c. + Euclid, 
m— E'XAMY?P L EI |: 


werf Leer it be requir'd, to divide 1, Integral, by 
ot, a Decimal, . | 
HERE, to make the Diviſor Integral, it muſt be 
multiply'd by * 100; and that the ſame Ratio may * worar. 
likewiſe ſtill ſubſiſt, the Dividend muſt alſo be Ex. 3. 
multiply d by 100; and the Quotient will be, as Conf. 6. 
in the following Operation. 15 hy 


thell . Diviſor. Divi. Quotient. 
"TY I 7 (100 0 100 | 


E Which gives this Rule, viz. 

Io divide an Integral Number by a Decimal), 

nerſſadd ſo many Cyphers to the Dividend, as the De- 
Icimal Diviſor contains Places, and divide as in 

Integrals; and the Quotient will be ſo far the 

true Anſwer, in Integrals. 

„ --- Ts) 

og EXAMPLE III. 


Le r it be requir'd, to divide .484, a Decimal; 
_exby 4, an Integer. * | 
| As before, the Diviſor, ſo here, the Dividend 
Ps now to be made Integral; which is, multi- 
plying it by + 1000. Next, to preſerve the ſame , e. 
Ratio, the Diviſor muſt alſo be multiply'd by Ex, 3. 
1000. If theſe two Products, viz. 4000 and 484, Cont. 6. 


E 2 be 


| vidend. | (v 


1 5 4 * - — = - 9 * — Py - 2 7 4 S 5 * uy * = 
y N * 7 = nnn * 8 8 R 7 * . * 2 ey X 2 7 , 2 7 by ** FF 4 N * 
N 4 4 
* * 7 
/ * — 
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be divided by 4, the ſignificant Digit in the 

Diviſor, the Numbers produc'd thereby, will be In 
1000, and 121; which, by the Converſe Rule, fa 
have likewiſe the ſame Nag Laſtly, The ſaid D 


, 121 being divided by 1000, gives . 127, Deci- de 


cimals, the true Quotient, £9. which are equal ta ph 
the Number of Decimal Places at firſt in the Di-f co 


EXAMPLE IV. 2 
L r it be requird, to divide the faid * St 
Pecimal, by 44, Integral. ry 


By the Foregoing, the Diviſor and Dividend 
will become 44000, and 484, Integral; bot! 


| which being divided by 44, the ſignificant Digit 


uk an Imegrah, | 


in the Diviſor, gives 1000, and 11; which Hai 
11, being divided * 1000, gives *. 011, the tru 
n requir d. 


FR oO u theſe Two laft Examples flows thii 
Rule, viz. In dividing a Decimal. by an Integra 
Number, divide as if all were Integrals : Nex 
point off ſo many Places in the Quotient, foi 
Decimals, as are the Decimal Places in the Divi 
dend; and when the . Er or Places in thi 


Quotient ſhall be found deficient, you maſt pref 
(yphers thereto, till made equal. bee 
VIZ 

ESAMELE TY = 

We nd tn y 


Leer it be requir 1, to divide. 1, a Decimal, b cor 


a 


* | W 
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the | I x this Example, the Dividend being made 
de Integral, the Diviſor will become preſerving the 
ule, ſame Ratio 160; the ſignificant Digits of which 
faid | Diviſor, viz. 16, will not go in 1, the now Divi- 
eci- dend; but by adding an equal Number of Cy- 
ta phers, to the right hand of both (as ſhall be found 
Di- convenient) that the ſame Ratio may ſtill ſubſiſt 
(which is, multiplying them by 10, 100, Oc.) and 
then dividing by the ſignificant Digits of the ſaid 

| Diviſor, as in the former Examples, you will have 
the true Quotient requir'd, [Vide the following 

18% States] *© E 

"IT'S State r. State 2. 
16) „ ( 2160) :n'C 


State 3. 
(16 (16 
1600000) 10000 (625 
96 


40 5 2 25 . 


o) | 
100000) 625 (.00625 true Quitient . Nee. 
| | Ex, 3. 
On, if Cyphers, as found convenient, had Coal. 3. 
been annext to the right hand of the Dividend .r, ; 
viz, .10000 (which are ſo many Decimal Places, 
tho' not poſſeſs d by Digits) and the ſame divided 
by 16, the firſt Diviſor, the Quotient 625, ac- 
cording to the Rule, muſt have two Cypbers pre- 


fix d thereto. to make the Places therein for - 
Decimals, equal to, thoſe in the Dividend; which A 
being pointed off, gives the true Quote, as — a] 


I 2 
4 x 
3 BY 


* 
YZ 5 
7 
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W Een 


of Mix D. NuMBERs. 


9 MK _ * W * Wa p 2 5 
* * b "A 9 i "> IC Vit # * 
F; , A, : 5 


E X A M P LE VE. 


'E —9 it be requir d, w divide 49948. 55 by 
23-45. 


Tris Example, ſtated _ Example II. 28 
under, viz, the Diviſor made Integral, Oc. ſhews, 
that when in the Diviſor the Decimal Places are 
more than in the Dividend, you muſt alſo annex 
Cyphers to the right hand of the ſaid Dividend, 


„Eile Ex. till made equal *, when dividing, as in Integrals, 


of this, 


ample 1. the Quotient will ſo far be Integral. 
State I. ; State 2. 
23.45) 499485 C 2345) 4994850 (2130 
| 3048 
7035 
(0000) 
EX AMP L E VII 
State „„ 2 
234.5 ) 49-9485 ( 4 


State 2, 


EE 
cim 
the 
mal 
the 
ſaid 
(anc 
the 
den. 
man 
Wh 


'D 
Cyp 
pleat 
off { 


ent, 
thoſ 
requ 
Ex. 4 
tient 
mad. 


* * ; Ms EY * * * 5 * 7 IF 8. ; 4 V7 p : F WEI! 1 
* 4 
T5 * 
1 

| „ * 
l + 
: 4 

0 af * ry : 4 : % 
4 — 

. 


fats" 24 6 * 


2345 0.499.485 (213 
| 3 04.8 : 8 
13705 
(ooo) 


I x this Example, (Kate 1.) where the De- | 
cimal Places in the Dividend are more than in x 
the Diviſor, there are ¶ Kate 2.) ſo many Deci- { 
mal Places pointed off to the left hand, from 
the ſaid Dividend, as were equal to thoſe in the 
ſaid Diviſor. By which means, the ſaid Diviſor 


(and Dividend ſo far) become Integral f. Three, + xycae: 


the remaining Decimal Places, in the ſaid Divi- Exam. 3. 
dend, by Example III. of this, ſhews, that ſo Conſ. 6. 
many Decimal Places muſt be in the Quotient, &c. 

Which gives this General Rule in all Caſes, viz. 


Divide, as if all were Integrals *, annexing « a 
Cyphers to the right hand of — Dividend, . == 
pleaſure, or, as occaſion requires ; next, pointing 
off ſo many Places for Decimals, in the Quoti- 
ent, as will make them in the Diviſor equal to 
thoſe in the Dividend; gives the true Quotient 
requir'd ; regarding at the ſame time, (per Rule, to 
Ex. 4, of this) that when the Places in the Quo- 
tient are deficient, to prefix Cyphers thereto, till 
made equal. ie 


EXAMPLE VIII. 


234-5) 4.99485 (0213 
3048 

"TIS 

n 
Tus laſt General Rule being carefully ob- 
ſerv'd, it will be very eaſy (and is ever neceſ. 
ſary, before you proceed in your Diviſion) to 
eſtabliſh the Value of the Firſt Digit of the Qno- 
tient ; after which, the Values of the following 
appear by Inſpection. 5 
THz x is another excellent Method of diſ. , 1 
covering the Value of the Firſt Digit of tht Aue 
Quotient, viz. Diy 


| . _— 

' Onsrxrvsx, in the Product made by the Firſ I anoi 
Digit of the e and Diviſor, under wha the 
lace of the Dividend the Unit's Place (tho Equ: 
ſſeſsd by a Cypher) in the ſaid Product Plac 
alls: For of the ſame Value in place with thaiſf fatic 
of the Dividend; will the Firſt Digit of th Nur 
Quotient ever be; Ito th 


EXAMPE 


C. - 
— 


7 508 RED , £2 u elect? 12 1 91 
RX AMFPTL.I OH 
1 2333 : „„ 
Lar the Numbers bez as im the Fifth Ex- 
imple. | 
| Operation i. Operation 2. 
16). oo (625 16 (. 10000 (.00625 


ob. 96 96 

el. — — 

to es Fa _ 

Nos 3 80 

ing (o) (o) 

dil, Hzr = 6, in the Place of Units, of the Pro- OE 
thell dud; Ec. falls under the Place of Thirds in the : 


Dividend; and proceeding on in the Diviſion, zag 
every ſucceeding Place in the Dividend, gives 
z;rf | another Place in the Quotient; it follows, that 
cha the Number of Places in the Quotient will be 
tho equal to thoſe in the Dividend, from the aforeſaid f 
udt Place of Thirds incluſive ; as, in tlie Firſt Ope- - 

tation: But by Example 4, (of this) if the 
Number of Places in the Quotient are not equal 
to thoſe in the Dividend, they muſt be made ſo, 
by prefixing Cyphers ; which, as is plain, from 
the Second Operation, wilt always be equal to the 
remaining Decimal Places to the left hand in the 
Dividend, from whence the Place of Units in the 
faid Product falls; and conſequently, the Value in 
Place of the firſt Digit of the Quotient will ever 
be the ſame with that of the Dividend, under which 
the Unit's Place in the ſaid Product ſo falls. 


6 To 


_ » Za : 
2 5 


„ — The Compeidiour Aſtrondiner? 


To clear this up in Mix d Numbers, take the 
following Example. „„ 
- BXAMPLEW-. 
+ Operation r. Operation 2. .0 
; 12.50) 1 000 (8 125) 1.000 (. 08 
100. o 1000 
(% 00 4 


Ix the Firſt Operation, the Place of Units in || 6, 
the Product, &c. which is poſſeſs d by a Cypher, 
falls under the Place of Thirds in the Dividend, 
and conſequently, 8, the firſt Digit, in the Quote, 
will be of the ſame Value and Place, and muſt #- 
therefore have two Cyphers prefix'd thereto, and 
is conſonant to the laſt General Rule, and which! 
in the Second Operation, where the Diviſor is || and 
made Integral, Sc. is evidently clear'd up. the 
' 'Tr1s Rule alſo takes place in Integers, or vide 
Whole Numbers, as will be evident, from One I 


Example, viz. Fra 

4 235 ) 1000 (40 min; 
| . 100 . lib. 
0 EE: N 8 
7 LEE) : 00 tiply 
Her # the Unit's Place of the Product, % H 
falls under the Place of Tens in the Integral Diſ the 

vidend ; the firſt Digit of the Quotient will there ¶ that 
fore be Tens, vis. 4 Tens, or 40, &c, F wa 
| other 


Of Reduction 9 = Paacrions 
- E 


T7 #F 


LL Fractions, but Pema , are call'd 

. Valgar, and admit the Unit, Oc. to be di- 
vided into any Number of Parts ; $ as, 456 8, 16, 
G. and are ex preſs d, as follows. ok 


2  call'd che Numerator, 1 1 


ST 


* ditto, Denominator, 8 16, Cr. 


T. HA Numerator is the Number to be divided, 
and the Denominator is the Diviſor, and expreſſes 
the Number of Parts the Numerator is to be di- 
vided into. = | 

Ir the Numerators and Denominators of theſe 
Fractions be likewiſe multiply'd by one and the 
ſame Number, the new Numerators and Deno- 
minators will ſtilf retain the ſame Ratio (Euclid, 
lib. J. Prop. 17.) 

SUPPOSE, the above Fractions be thus mul- 
tiply'd by by 2, they will then become z, 1 72 


HER B, as 4 andy keep ſtill the ſame Ratio, 
the Quotient of 1 divided by 4, will be equal to 
that of 3, and conſequently, the Value of the 
3 : and © will be equal, 'The like of all 
others. 


: „ 9 Ft V 
- N 1 by 


— — — 


1 Tbe compendious Aſtronomer? 


 TurRBFORE to reduce a Vulgar Fraction to 
a Decimal ; let both the Numerator and Deno- 
minator of the ſame be multiply d by Unity with | 1 
r 


Ne xrT, divide both theſe Products by the 1 
ſignificant Digits of the Denominator, and theſe 
again, as in the 'Third and Fourth Examples of 
Diviſion, and you'll have the Decimal Fractions 
requir'd, ; , CE” 5 3 VC 


EXAMPLE I 
Le r it be requir'd, to reduce 5 to a Decimal 
Fraction. | EG ENS 


) 4 100 ( 25 


— — Or 25, Decim.Fra#ion requir'd. 


) 4 400 (100 


O nx, by the Fifth Example of Diuiſion, b 
adding a convenient Number of Cyphers, as f 
many Decimal Places, to the Numerator, and 

- dividing by the Denominator, you will alſo have qui 
the Decimal Fraction requir lu. 


A 22 - * * 2 * G "IF . a Ev wh N "RIF N 1 * n * hs.” 6 X 5 mY Wy * <P 
. P 1 8 1 0 - N ; L D's f iy; 
p | - 
% 7 / : 
7 E * 
— — - 0 — = ; = <a, * 1 
y © Ms a * * * FN a 
1 - 4 . M4 * 0 2 >. 
. SE * * = 


90 EXAMPLE II. 


o- TR xg 3 
th | Ls T it be requir d, O's FOO 
pho, Fraction. 


he 16) I.00 0.8624 Decimal Fraftion * d. 
le go. 

of Wo Neri} 

ll þ E 0 


| In this Example, when the Value of the Firſt 
Digit of the Quote was eſtabliſh'd, a Cypher was 

1 to each Reminder, Se. The like of 
all others. 


In Reduction of Vulgar Fraftions to b 
f the Numerator be a ſingle Digit, and the De- 
nominator 9, the ſaid Digit will continually re- 
peat in the Quotient. 


"y EXAMPLE III. 
0 


Lr it be requir'd, to reduce; and 5 to their 
Equivalent in Decimal Expreſſions. 


Operation 1. Operation 2. 
q) 2000 Casi 86. 30 $099 (+555, ie 


Tus is obvious, from the very Notation of 
Numbers: For in the Firſt Operation, 2 is mul- 
iply'd by 10, which is equal to 10, multiply'd by 
, ( Euclid, lib. J. Prop. 1 FF which Product is now 


0 be divided by 9; but 9 is leſs than 10, by an 
nit; and conſequently, 9, multiply d by 2. will 
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The Remainder therefore, will be a, at every 
Operation, and equal to the Numerator at firſt, ſy, 
' Wu w a ſingle Digit thus repeats in the Quo. 

tient, it is call'd a Single Repetend, or Circulate, 
and is diſtinguiſh'd with a Daſh croſs it, wiz. 3 
5, &c. thereby ſaving the trouble of inſerting any 
more than One, or ſuch a Number of them, as 
in every Operation, ſhall be found convenient. 
From the ſame Principle, it is evident, that 
any Series of Digits, Sc. having ſo many 9s 
for the Denominator, as are the ſaid Number of x 
Digits, &c. the ſame Fraction reduc'd to a Decimal, [ul 
vill always give the ſame Digits, &c. continually For 
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'repeating (or circulating) in the Quotient. the 
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is equal to the Firſt Dividend; and conſequently, 
proceeding on in the Diviſion, it will continuall 
be ſo: For 148 into 1000, will always exceet 
148, into 999, by 148 Units; the Difference be 
tween 1000, and 999, being Unity. From whence 
it may be very eaſily deduc'd, that whenever an 
Decimal Fraction circulates, or repeats, Ec, ſo 
m_y 9 8 — are the br repeating 3 the 

racljon, will ever be the Denpminator thereto. A/ 
of Hu vir. 14, will fowe 3, qs fir 
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irſt, Khan a ſingle Digit, or Place, are'call'd Compound © 
' WRepetends, and have always the Firſt and Laſt 
* Bdaſh'd, to diſtinguiſh them as ſuch, | © 
For a Series of 9s continually circulating 
and decreaſing, in manner aforeſaid, there is al- 
ways ſubſtituted Unity, or One. oo rr 142 ang 
Txt Demonſtration hereof may eaſily be ob - 
tain'd, from the following known Rule in Arith- 
that | metic, Vis. | e 


of In a Series of Terms, in a continu d Proportion, 
naß multiply the greater Extreme by the Ratio; and 
ally from the Product ſubtract the leſſer Extreme ; 
"the Difference divided by the Ratio; leſs Unity, 
gives the Sum of all the Series. 


Tuvus, in a Series of 9s deſcending, in the 
above Ratio, it will be .g, 09, .oog, .0009,- &c. 
Itill at laſt it will terminate in o; that is, between 
. and o. There are an infinite (or, if not allow'd 
Ithat Expreſſion) an indefinite, indeterminate, or 

Inunaſſignable Number of ſuch Terms. So 


Tux _ ORE, as the leaſt Extreme is here 
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be Tun Greater Extreme multiply'd by the 
Ratio, and that Product divided by the ſaid Ratio, 
leſs Unity, gives the Sum of all the Series. 
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lx the preſent Example, .5 being multiply d 27 
by 10, the Ratio, it becomes 9, Integral; whigh 
divided by the Ratio, leſs Unity, wiz. 9, give 
Unity, or One, equal to the Sum of all the Se. 
A 5 

' By the ſame Method may the Truth of al 
the other Circulates be prov'd, viz. . 


2 .02 082, &c. equal to 2; as at firſt, 
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148 .v00148, &c. ditto to 5 


I the laſt Caſe, 100 is the Ratio ; by which |, | 
if .148 be multiply d, it becomes 148, Integral] |: 
which being divided by 999, the Ratio, leſs Unity, 
gives the Sum, as above. The like of all others. 7 
By which it is alſo demonſtrated; that if il 
ſingle Digit circulates, 9 is the Denominata * 
thereto; and, in general, ſo many Places as th 


circulating Factor conſiſts of, fo many gs will eve . 
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made to begin, be alſo made to circulate, as 
firſt, and to diſtinguiſh them, by daſhing the Fir! 
and the Laſt, Ge. | el 


Revetends, beginning at the ſame Place (whic 
they may always be made to do, per theLaſt) whe 
ther at Primes, Seconds, Sc. and ending at thi 
ſame Place, viz. Primes, Seconds, Cc. are call 
Conterminous. Conſequently, Repetends, contai 
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I || ther, a greater of a leſſer, when the leſſer mes. . 7 Dife 
I fares the greater, vis. when the greater being 
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PRepare, as in Addition: Next, ſee if ou muſt 
borrow One, in ſubtracting, from the Place 
where both Repetends begin: For then the laſt 
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will be as in Addition. eee 


EXAMPLES. 


| 8 37.12 481321327 _ Ha 
i} £841;72 . % B.1647647. 


| — — — — — — 
237 R IF s re 177 La , 


23. %% 4naiss6is  $21g1319 | 


1 2 9 1 Y 4 
5 , # : F | 6 E547 FF Jie , 
E . ” CF & ET YED E859 © £7 43 Fx 1 18153 H 
! . ; 4 * 
18.5222 438.6 52000 
„ „ » — 
3.64 23.85 88548 
- * * x # | * 71 S. : ; * 1 * 
8 . Ln V1 346 8% ee nee 
8 ; _ Ca : 
— 1 „ 2 5 as F 1 + 2 ry 
1 l „74.737 g ; , «7 i 4 49103451 
F { * + + : * ö 1 : ALL Ee 1 4 
8 i 74 1 : * Fg . P 


; ” ; , 
14 , +243 5 i#f 10 ; % 
5 . 1 4 © £33 0 j Y. £1 . 8 F * . 9 by 4 * f 4 , 
| J 8 > 4 % ws 7 * x 6 . 


, - ; 4 ; * 14 — 
4 * * 9 * £ 4 
- * * 0 9980 * 4 43S 1 „ „ * TY in $4 ” 7 
a — ® » + Js 4. 4 144 1 4 i i i 4 


- 


" E 8 * a N . i” , 
d a * : 44% 6 1 © 3 4 ”% 220 1 iN 
Pp * 


PL. 1 robert f: "x pagallqiink/ s 1 sn ng 


1 N 44 85% wh __ 3 9 We 1 0 <> 


3 


42 darn FA via Subor. ac; asl 275 
Mo L171 * ATI — Single Repetends. 
13 Pol? Tiers A BURT : 131q' (0 1 . AV N a 5 
17 : 1 56 TH 7. " : 15 T | '+y 
1 4's e 
fy 3 54 [8119354 iv; 21112 "oP" E 171. . $105 l I 


if I. * Multiplicand has a. Single Repeerd; a -and 
ih the Multiplier be Terminate, multiply by each 
ve, | Digit of the Multipliemadding to | the Product 22 | 
a by each Digit, and the {aid "Single Repetend, . ſo 
er. | many Units as there are 9 contain d thergin; the 
er, remaining Digit, Cc. over and above the Carriage 
will be a Repetend. ++ 

Ne xT, The circulating: Digits in Pas, reſpe- 

ctive Products, muſt be continu'd out to the laſt 
Place to the right hand of the firſt Product; 
when, adding 223 to [Fes Rule, gives. the 


_ 1 requir d. 
By 0. SEE — 
. EXAMPLES: 
i — * * Fo 
e We e 
48.75 31.7 48.6% w 
2 of / | 3 * 4 a E 20/34 pr P 
"234125 + > 1270% 4 ; N 05 19458» 0 "no 


| 145933 _ 
— * 2918666 5 


4 8: — 4 2112 45 
* 
30 „? 


n 
divided by 9, the Quotient (which at the We 


OOO PY OOO TR | ˙ ( 
| -$47:49 8.34 1᷑456.47 
21000 9 349360 484490 
ei,,  -iob8p 
26202 
30.08 35 


| i eee by o pwr od. 
£@ 1x the Third Example, where the circulating 
1 Digit is 3, one third Part of the Moltiplicand 
1 (being ſuppos d a Place forwarder) is taken; for 
three Ninths, is equal to one Third. Ae aun & 
be obierurd ofthe 1ccond Example Mise ſellcun nr a2 . 
ff. M. 

War x both the Multiplicand and Multiplier 
I} conſiſt of a Single Repetend, then, as the Multi- 
3 pPlicand is a Repetend, there muſt be ſa many U- 
iff nits, as are the gs cantain'd in the Product added 
thereto, Next, as the Multiplier is alſ{dA'Repe- 
tend, the ſaid Product muſt be likewiſe divided | 
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Ir the Multiplier be a Compound Repetend, 
md the Mujrjplicand a Terminate; Expreſſion, 
multiply by each reſpeQive Digit, as in the com- 
mon way, Sc. = 15 
Ne x r, Set the higheſt Place, or Digit to the 
eft hand of the Product, a Place lower to the 
ight hand under the faid Product, than are the 
Number of Places in the multiplying Repetend ; 
nd ſo many of the Places in the ſaid Product, in 
Order, after it, as will terminate with the laſt 
jght hand Plage of the ſaid Product, repeating it 
the ſame manner under this laſt Placing; and ſo 

In, till the ſaid higheſt Digit or Place in the Pro- 
act be carry'd to the laſt Place to the right hand 

the Firſt Product; which being then added up 
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d many Units, as are the Number of Tens in 
Wat; Column, where all the Repetends begin 
Woether ; which, in this Caſe, will be fo many 
laces from the laſt, to the right hand, incluſive, 
are thoſe in the Repetend of the Multiplier. 
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too burthenſome for Uſe. Wherefore it may be 
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O x, if the ſaid Firſt Produtts | in the preceding 
Examples be ſeveraliy divided by ſo many 9s as 
the Repetend in the Multiplier conſiſts of Places, 
the * will likewiſe give the 7. rue N 

| Viae i 


. Vide * * Caſs 4 


# 


TE TE _ Firſt Prod. DANY HT 20 37 7 1 
9579248. 85 (243.4068 True Prod. as befor. 
f 4326 1 K ie Jil 111% 3 1 I | 
* UV HCHO es 
Remainder ( (506) Same as when 3 tool place 
in 2 b pin 


Vide Example II. Cot 


Fir Prod. ett. tt 
35 ak me as above, unto to | 
428 See e 3th ee 22 f 
' | 327 . 1520 455, r 5 405 : | * i 
| . ane 1 
. Remainder | 36, ume as 108 Sb 4 
—9 | SE lin the Quote. x "3 ., | 
he 26 a widin 1 ME 99, 05 the Decimal Places | * 
in. Wa to 1 4 Multiplicand only, are to be 
Y pointed off in the ſaid Firſt Froduct, Oc. 
c. Br comparing the Operations or theſe 
re Compound Repetends, with thoſe of the Single, 
be it may be eaſily ſeen, that the ſame Reaſon rakes 
iy place in both; the former only involving more 
9s in every Operation; and by which their whole =_ 
Proceſſes may be alſo clearly demonſtrated. rs Co 
g 8 | 
as Ax Example or two will clear this up. =_ 
ls. | | | 
5. | 
de EX- 
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Lr it be requird, to multiply 434 by 1; Ihe 
( hiah is dividing. the fame by 9.) Lide PG. Þ or 

Tun Multiplicand, which is here the Product, 
being order d according to Ex. II. Caſe 2. P. 72, 
will be as follows. % .0 
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That 15, 26.0 [Vide Page 47, and. Additio | 


Tus will be plain, from what has been al. 
ready prov'd, Page 45) &c. For 2, the firſt Digit, 
being divided by 9, will be alſo the firſt Digit o 
the Quote, and: likewiſe à Circulate ; and for the 
ſame reaſon, 3 will be the next Digit to be in the 
Quote, and a Circulate alſo ; which, with the 2. 
foreſaid 2, that circulated, gives 5 for the ſecond 
true Digit of the Quote 3, and the {aid g N 
2 both circulating) is now to be added to the laſt 
Digit 43 Which, for the aforeſaid reaſon, being 
likewiſe a Circulate, gives 9, a Circulate, . a 
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reaſoning, the PDemonſiratians to all the foregoing 
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| Bacin dt the laſt Plaeeto 8 right hand, 
I and Add up the Digits in the Series, firſt drawing 


a Line under them, as in Advtion 3 and to the 
Sum Add as many Units as there are 9s therein: 


Set down the Remainder, over and above the 
Carriage, a Place below the laſt” Place, to the 
ight hahd of the Series, to be Added, Ec. which 
will be a Cypher; or à circulating Decimal : Next, 
leaving out "Th laſt right hand Place in the ſaid 
firſt Series, Add the Sam ww the Digit next 
preceding it, Srocteding on; as ar firſt ; which 
Sum, as before, muſt — * to the left hand 
of, the ſaſt : Next, the two laſt Places to the 
right hand of the ſaid firſt Series muſt be omit- 
© ted, and the Carriage carry d tb the next prece - 


ond ding them, and ſo on, omitting a Place each time, 
and tin all are thus operated vith, e will * the | 
| true Qudtient 


requir'd. 
ExamPLEs of this mhby - be made at b. 


ure. 
Ak, Proof of this Rule will be obvious, by 
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On, if this firſt Produd, as. ils obſery' 
had been divided by 9 9 it ones have. Sven the 
True Product, as unde 0 5 


'By this n alſo, tis very 1 | 
that the farthermoſt Row to the right hand, be 
ginning at the Top, contains the Digits andPlacel} 
in order in the Firſt Product; the next prece 
ding Row the ſame, beginning at the ſame Place 
and ſo on: By 5 = ſaid Product may mor: 
eaſily be obtain'd, per Addition, as before, without 
ſetting down any more _ &c. than in the fir 
Product. Fun 
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; . | Ty u n Circulating t being continually added to r 
he laſt Product, gives the True. 5 
Wue x it —— to 8, as the next place 0 
iave been a Circulating 5, the faid 8 is therefore 

. 1 Wade 9, 2 the ſucceeding Place a o; which 
Peing the fame at the 9th preceding Place, the 


irculation of the Product is there compleated, 
Ind the Firſt and Laſt daſh'd accordingly. 

ri Br all which, it is obvious, that the Principles | 
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F the Di vidend contains a Repetend, and the Y 

Diviſor be a Terminate Expreſſion, the ſaid & 

Repetend is to be continu'd, as neceſſary, and each 

reſpective Figure brought down: to) the Remain- '« 

der in the Diviſion, [Vide P.69. oe] n L 

till you arrive at a Repetend, 
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in the Dividend, by daſhing each Digit, or Place] th 
that you take down to each Remainder, the nei th 
in order, for that uſe, will be ſeen by Inspection: to 
Alſo oblerve, if the like Remainder has happen C) 
before in the Proceſs, the Digit, or Place ani wei ſul 
ing thereto in the Quotient will be the Firſt of th 99 
Repetend; and that anſwering to the Remainder : - 
immediately preceding the ſame Remainder 1 cin 
the Laſt. [Vide Page 52, &c.] Dt 
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LY N. 5 File, that if any Number be — 
ply'd by 10 (which is, adding a Cypher thereto,) 
and from this Product, the ſame Number be 4 
ſubtracted, the Remainder will contain 9 times 4 
the ſaid Number, vis. is equal to the Product of "i 
the ſaid: Number into g: Or, if every Number be 
to be multiply d by 100, (Which is adding two 
Cyphers thereto). and the {aid Firſt Number | be 
ſubtracted from this Praduct, there will remain 
99 times the faid Number; and fo on. 

Tuas is juſt the Converſe to finding the De- 
eimal Expreſſion of. a Number, or Hahn, whoſe 
Denominator is 9 or 95, Ec. [Vide Page 45.], and 
vy which it was meant, that it might eafily be ö 
dedu'd, that 9, or 98, Sc. was Fray the Deno - 5 
EX. minator to ſuch Fraffions ©» . EX» - il 
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Which being divided by 99, gives 33 Frattian at 


Ar /t, &c. 
By this may alſo be very eaſily ſeen, the truth 


of ſumming up the Ing or ee Ses 
ries, Sc. 


Example in the 9 17 s of 9 


Vim. Ec. becomes 9. 9, 8. 

From Thich ſudtracting 9, Se. 

Renan 9.0 2 times 
the firſt Number, . 


Which therefore being divided by 9, gives Uairy 


the firſt Number, or.Quantity ; of ws allthe 


Following were Parts, es 1: 0: 10 as 
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gar Ma. Rs 3 is ly z, or 5 divided by 9 9 3 cb, 
Ido be made Integral, muſt be multiply*d by 93 
I but to maintain the fame Ratio, the, Dividend 
' Emuſt alſo be multiply'd by 9; and ſo the New 
| Diviſor and Dividend will be 5 and 63: But by 
the Preceding, it has been ſhewn, that multiplying 
any Number by 10, Sc. and from this Prodats 
ſubtracting the ſaid N umber, the Remainder vill 


nes Ide the ſaid Number multiply” d Y % Kc. ** 
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ity. ¶ ide Lemma. ]] 
10 Ir this laſt Diviſor op Dividend. be now divis 


led by 10, it will become as under, viz. ©  - 
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Tas | Reaſon for movitig the Divided tm 
1 Places to the right hand of it ſelf, before Subtra- 
= - ction, is obvious, from the Principle of the pre- 
ceding, and the latter Part of the Lemma E which 
gives this Rule, vix. 

Wu an Number 4s 40 be divided by 
Reperend, or Circulate Expreſſion, ſet the whole 
Dividend under it ſelf, in ſuch manner, that ther 
may be ſo many Places beyond the laſt right hand 
Place thereof, as are thoſe in the ſaid Repetend 
If the Dividend be 'Terminate, imagitie Cypher 
and ſubtract; which Remainder will be the Neuf, 
Dividend : Obſerving, that the fame will now be} 
increas d ſo many Decimal Places, as removed t 
to _ right hand. 
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| Ir the Dividend ad füt contains a enn 
\ce, ¶ inſtead of ſappoſing' C ; -continue the ſame 
nd, ¶ out ſo many Places as remov'd y w when ſubtracting 
in and dividing, as per e, gives the true 
3 in Quotient requir'd. e e 
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7 the Diviſor be both a Terminate- and Re- 
— Expreſſion, order the Dividend by * 
NEx r, The Diviſor muſt be order'd,: as 
ſore of the Multiplier. [Vide Caſe 4. p. 73. 
Then, dividing: likewiſe, as 2 former R 
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Remainder 426 Same as at 1 in the Fir 
Quote, where the firſt Repetend Digit was. 
In this Example may be obſerv'd; that in {ub- 
tracting the remov'd* Dividend,” the Place where 
the ſaid Repetends begin together is the Third 
Place from the laſt right hand Place incluſive: 
The new Dividend will therefore confift of a Re- 
petend of the like Number of Places, Go. 
Tus reaſon of ordering the Diviſor in the a- 
foreſaid manner, is, that the whole Diviſor may 
have 99 for the Denominator, as well as 2½ the 
Repetend Part. Suppoſe the Diviſor to be mul- 
tiply d by Unity, with ſo many Cyphers as are the 
Number of Places, in the Repetend, which in this, 
Example is 100, and the Product 21.2%; from 
which ſubtracting the aboveſaid firſt Diviſor, the 
Lemainder-will be 215.1, vix. 99 times the ſame. 
Lem &c. Where fore, the Diviſor thus order d, wil 
have 99 for the Denominator; anſweriiſg to whic 
the Dividend is mov'd two Places below it ſel 


and ſubtracted; by which means the Dividend ha 
99 alſo for its Denominator; both which Denomi- 
nators being now rejected, the remaining Number 
will retain the fame Ratio (Euc J. J. Pr. 17.) whe 
dividing per RulegE9c. gives the true Quote requird 

Ir is likewite to be obſerv'd, that as the Div 
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was multiply'd - by . 100;, the _Decimal Point, 


by that means, was Temov'd two Places lower to 


the right hand; the like-of «the Dividetds [Vide _ 


Ex. 2. Caſe 5, p.79.] Nut as per the Copver/e to the + 
foreſaid Prop, if the laſt prepar'd Numbers be again 
divided by 100, theſame Natio will ſtill ſubſiſt, and 
the true Quotient had, as before; that Part of the 
Operation 1s therefore omitted. [ Vide latter Part to 
Ex. 1. p. 8, and 88.] It is likewiſe obſervable, 


that by moving the Diviſor ſo many Places below 


it ſelf, as are the Number of Places in the Repe- 
epetend vaniſhes ; as they will alſo in 
the Dividend, when equal in Places to thoſe in the 


Diviſor. { Per this, the Demonſtration to Caſt + 
N 


p. 73, of Multiplication, is plainly ſeen.) 
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the Dividend, Se. vaniſh; _ fa 
I before the Quotient repeats, it ſhould regung m 

a tedious Operation, you may leave off at wha 
Number of Places may be found 2717 or con ve 
nient, Oc. Sod | | | | # 6 
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or Se xageſimal Numbers to Decimal Expreſſion ſio 
and the contrary. ſuf 
the 

N this Caſe, you are to confider, how many o the 
the Denomination of the Number to be re won 


duc'd, make one of the next ſuperiour Denomi 
nation * : For that will always be the Denominz 
tor thereto ; which plac'd under the Number te 
be reduc d, as in Page 43, gives the Vulgar Ex 
preſſion thereof: When , proceeding according tt 
the Rules there laid down, Sc. you will have wi 
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be the Expreſſion of 47 47. 


TD r 


Lr it be requir d, to reduce 47 to a Ou" 
Expreſſion, vis. +» of a Minute, Vulgarly ; which 
being order'd for Operation, will be as under. {Vide 


 Notat, Hae. 3. Conſec. 3. and the Gmverſe Ralab 34. 


6) 47 ( abs Daun. Bendl: rs equir 'd. 
. bes 2 5 


FR ous 650 
Bur if it be requir d, to know the Decimal 
Expreſſing, what part of a Degree the ſaid 47 
is; as 600 make a Degree, ¶ vde Page 2.] the 


faid 47”, viz. the Decimal W thereto, 
muſt again be divided by 660. 
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6 d) ow 3 [6 01307 Decimal Extreſſion requir'd. 


Which you will find in the Table, titled, . &conds 
of a Degree ; and by which Method the faid Table 
was conſtructed. 

Ir it be  requir d, to find the Decimal Expref 
ſion for 40 ; as 60 are equal to a Degree, the next 
ſuperiour Denomination, the aforeſaid .783 will be 
the Expreſſion requir'd ; and by this Method was 
the Tale, titled, Minutes of a Degree, conſtructed. 
Both which Sums added together, as follows, will 
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worn the Tables. 35 
* 5 „having found the firſt L Decimsl Epe ffion o 

wt, vis, 98g, by prefixing thereto the 45, "ng Ex; 

? dividing by the Rule, you will likewiſe" have the 1 

; Decimal Expreſſion of Both. | * 
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Lx x it be requir 4, to find the Decimal Expreſ 
wed of 150% 4o),of a Degree, vir. e! a 
Degree to be the Integer. THT 

Wax the Parts of the Integer, a8 in thi 
Example are of different Denominations, the beſt 
way will be, to place them in the following Onder, 
dividing according to the Rule ; and placing the 
Quotes immediately to the 2 25 hand of A r 
ae N N 8 
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In the ſecond Place, whine: the Seconds were 
Nothing, a Cypher was there plac'd, which was 
afterwards pointed off to the right hand, . as. divi- 
* by 6, inſtead KEW, WY Se 3 
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of Lacy, Let it be requir d, to God: the Decim: 
nd Expreſſion to 4 8. 933 30% 1 
he HRE it is to be oblerv d, that the. whole 
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' In the Fourth Step, i it is dwided by 3, which, 
his Indeed, is by 20 5 becauſe 30 Degrees make 4a 
eſt Wign : But the 9 vas pointed off; which is divi- 
er, Nang that Expreſſion by 10 ; and conf _ i» 
he Ws the Quotient of 30, divided dy 10% b q Vide 5 
xt Ihe Converſe Rule; p. 34. e eee 
Is the laſt Reſult, a contigu's 9 f many! 
...M laces, the firſt: Four will be found filing for 
Iſe: Or, ſeeing that 8, which ſucceeds immedi- 
+ Wtely tbe two Cy phers following the firſt four Pla- 
es, is conſiderably, above 3, an Unit may be ſub- 
jtuted for it in the next preceding Place; and 
his may be done at any time diſcretionally, ac- 
4. Fording to the Accuraey requir d, when the _ 
z0ts, & c. low on to many Flaces. 
re TAS Rules apply d in finding the Derimal 
as xpreſſions to thete Sexageſimal Nadine, are uni- 
vi- erſal to all others, having due regard to the Di= 
NRection firſt laid down, viz. How many of the 
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| Denomination to be reduc 5 make : One of a 
Superiour, &c. *' f 


Ay * 1 being ;; atfo tde Deno- 1. 
mination of the Integer it 11 e; 20 find ib Va 


75 Tye thereoſ'in the next inferiour Denomination, & * 


Turs is the Converſe of the former: For 
having conſider d, how many of the next infer Y- 
14 — - Denomination make (or are equal to) the In- 
= teger the ſaid Decimal Expreſſion reſpects, multi- ©; 
= ply the ſaid Decimal Expreſſion thereby; when I +3. 
= pointing off ſo many Places in the Produc for ¶ be 


4 Decimals, according to the Rules before laid 
1 down, the Remaining © to >the lefr 1912 will be the 15 
i 5 Anſwer — e fs * 
= * 
1 5 RX AMY LR * Is 
Le bigh yo 
= Mike E 1. cid be requir'd vo find the Value of es dit 
1 of a/Minute. 3 Fa 
* HERE che nexe lower Denomination to- Mi of 
, nutes, are Seconds, 60 of which are to one the 
= | Minute. Multiply . 78g therefore by 60, and the Vid 
= Product will be the Anſwer. As in ” Diviſion, the 
=—_ . Numbers to be divided by 60, were previouſly. d. 
| vided by x0, and then by 6; ſo, converſly, the 
may in theſe Caſes be multi vd by to, and thet 8175 
by 6; which is, pointing off a Place to the left 
hand, or conceiving it to be ſo; and then mul 

tiplying by 6,which gives the Anſwer requir d. Or 
otherwiſe, by pointing off a Place lefs in the Pro- 1 
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laid ; Ja | 
the Hens the next. i mination, is 

Signs, of which 1a make the Circle, or Integer; 
by which multiplyi 153 rding to the Rule, a 
ſo on, you will have the An 


yo! mill find to be the Conver 
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I the Product oi 12; the o, as being of-m 
Value at the End of a Decimal Expreſſion, js 
omitted ; as: is alſo that after g; in the; next Ope 
ration, and à Place leſs pointed off in the Pte 
duct made thereby. The ſame in the following 
Products is alſo obſerv c. ENA abs 
Ix the Product by 12, the 8 being 
pointed off, the Integral Part to the left hand are 
Signs, and the Expreſſion ſo pointed off, the De 
cimal Parts of a Sign; which, as 30 Deg. are-equ: 
toa Sign, is — aun; multiply d thereby, c. Th 
like Reaſoning takes place in the other Free 


pon the 6th Example of the laſt, it ma) 
be obſerv'd, that notwithſtanding 9 Places to the 
right hand in the exact Decimal Expreſſion are 
curtaiPd ; yet the true Anſwer, even in Third: 
is A forth, the ä 9 that 

eing 


being in this caſe of no conſideration at all. By 

which, a Perſon, with a little reflection, may at 
any time abridge ſuch Multiplicity of Places, 
_ » Ewichout any ſenſible Loſs: For in ſome Caſes, 
 F.3594 will be ſtifficient; or 359401, Ec. and this 
at diſcretion, according to the Accuracy requir'd, 
as before obſerv d. Cinch 
I (as before) the Method of reaſoning in 
the Reduction of theſe Decimal Expreſſions, be 
carefully obſerv d, it will be found to extend to 
Numbers of all Denominations whatever. 


Tu us, having finiſh'd the Theory of Deci- 
mals, I proceed to the next Subject - Matter of this 
Treatiſe, viz. the Compendious Calculation of the 
Places of the Luminaries; wherein the Uſes of 
he ſaid Decimals, both Terminate and Circulate, 
(which in Computation, may be deem'd Univer- 
al) will conſpicuouſly appear. ö A 
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| of the. Gee of the Phiges: of < 


following Tank Es. 5 


2 T will be ec e pecan to 95 
Calculation of the Sun's Place, to in- 
ſtance the Principles on which: the 


ai 155 every F ourth or Leap- Year were con- 
ſtructed. 
The Tropical Ne viz. from the Sun's En- 


the Equinoctial Point Aries (from whence the 
mean and true Longitudes are always reckon'd) 
to his next Return to the ſaid Point, is found, 


of 365 Days, 5 Hours, 48˙5 54 5 46”, 28%, 
and 25, and the Motion of the Sun's Apoge 


for the ſaid Time 1 O“ 40“. But in every 


count 365 Days only. 
By an accurate Computation, the Mean 
Motion or Longitude of the Sun for 365 Days 


will be found to be 11, 299, 455 400 4: 4 


15 5 318 


Therefore, if the Sun on any Day of ths 


Month at Noon be in the firſt Scruple or Point 
of Aries the enſuing Year (viz. a common 
Year of 365 Days) he will on the ſame Day 
of the Month at Noon want 14' 19” 45” 44 


282 of that ſaid Point, viz. the Complement 


2 the aforeſaid Mean Motion 11 29 45 40” 
4" 16“ 430% to the Circle or 360 Degrees. 


, The 


LuUMINARIES: With the 2 N 


Table of his Mean Motion and Ano- 
trance into any Point of the Ecliptic, ſuppoſe 
according to the lateſt Obſervations, to conſiſt 


common Year, there are taken into the AC- 
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The following Lear he will want 28'-39" 121 
nn” 1. 2 gw”. 9 viz. twice the- 2 pre r. 
the third Year 42 59" x7” 13“ 234 „ three I ni 
Times, and the fourth * oh $04 2” 57” | fr 
64. four Times the ſaid Quantity; which laſt ti 
being near the Motion of a Day, Julius Ge/ar L 
(by whoſe Account we ſtill reckon) adde ” 
Day every fourth Year to that Year; — di 
it to conſiſt of 366 Days, and called it Biſſex- 
tile, from bis twice, and ſextus the ſixth; be- E 
cauſe that Year the Sixth of the Calends. of (i 
March, viz. Feb. 24. was twice reckon'd, ma- 1 
king that Month to contain 29 Days, which 0 
otherwiſe is never but 28, and an Year is 
vulgarly called Leap-Near. 

The Mean Motion of the Sun for one Day 
is 39 8 19 5. 2 from which ſubtract- 
ing 37 19 2” 57” 54”, the Quantity fal- 
ling ſhort every 4th or er. Yeargaboyeythe 
Difference will be 1' 49” 16“ 48”. Therefore, 
by the Intercalation of the Fe) Day (and con- 
ſequently of its Motion) the Sun will every 
Biſſextile or Leap-Year, according to his Mean 
Motion, be advanced the ſaid Difference be- 
ond the Equinoct tal Point Aries, from whence 
* firſt ſet, out, viz, the ſaid Equinoctial Point 
will be ſo much anticipated, which, in 33 
Leap, or 132 Years, amounts to 23 min. 37 
fec. of Time above a Day 

Hence are deduced the following Nabel vix. 

1. As every Fourth Vear is a Leap- Lear, 
the Number of Years between any and the 


next preceding or eg n 
never exceed 3. 
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or Years after Leap- Tear. And thus will 


_ any —_ 3 be. 7 1 1 
tient gives the Number of Leap-Years there- 


from; and the Remainder (if any, otherwiſe 
tis Leap - Lear) the Number of Tears after 


Leap- Tear. 

Ahe Firſt Year 5 Chriſt being Leap- Tear, 

wg any Vear thereof by 4, gives as above. 
to the Sun's Mean Place on any Day, 


455, of -your f allign'd Leap-Year, you a a 


(in- calculating forward) ſo many times 1' 49” 
16% Sc. (the 2 the Sun every Fourth 
or Leap-Year vances forwards). as is the 
Quotient, or Number of Leap - Vears there- 
from, you will have his Mean Place accord- 


ingly ; that is, if it be a Leap- Tear: If not, 


you muſt deduct ſo many times 14 19", - 
Sc. (the Quantity the Sun, every ſingle Year, 
or Year after Leap- Lear, falls ſhort) from the 


Mean Place beforè found, as is the Remainder 


be obtained the Mean Place of the Sun for 
the Time required. 

On theſe Principles the Table of the: Sun's 
Mean Motions for Leap-Years is conſtructed ; 


and the Radical Year. 1 have made 1736, all 


the Mean Places and Anomalies being "iſe cal- 
culated for every Day. at Noon, in the reſpec- 


tive Months of the Aid Na.. 7 
The reſpective Anomalies likewiſe in the aid 
Table for Leap-Years, are, with its proper 
Numbers, conſtructed on the ſame Principles 
as-the Sun's Mean Motions, viz. As the Mo- 


tion or Place of the Apoge, being ſubtracted 


from the Mean Place or 1 always 
gives 


' 
* 


204 The Coniblndious N 


gives the Mean Anomaly, if from the iſvrelaid 
Mean Motion of the Longitude every Leap 


Year, vig. 1. 49“ 16“, Se. be fubtraed, 


4 2 40”, Se. the Motion of 'the Apo ge for p 
Sr. | 
negative, viz. the Mean char Quant every 4 


the ſame time, you will have 2' 13” 16”, 


Years forward decreaſe that Quantity; the 
ſame Method is obſerv'd with all the other 
19 Longitudes, Sc. in the ſaid Table. 


In the-faid: Table, againſt Unity, or 1, asa 
uotient, you have the aforefaid 1 49”, Ge. to 


be added (for any Time forward) to the Radical 
Mean Place of the Sun; as alſo 2 1 3806 
to be ſubtracted from the Radical Mean Place 


| of the Anomaly, and ſo on; the Numbers a- 


gainſt each reſpective Quotient being ſuch Mul- 


; ones of theſe, as the ſaid Quotient is of Unity. 


Therefore, when the Number of Years from 
the Radix are divided by 4, againſt the Quo- 
tient in the ſaid Table, you have the Numbers 
under the Mean Motion to be added (in calcu- 
lating forward) as above-mentioned, and un- 
der the Mean Anomaly to be ſubtracted from 
the Radical Mean Places of any aſſigned Day 
of the Month, Hour, Sc. in the Year 17363 
which reduces the ſame to the Places on the faid 
Day of the Month, Hour, &c. for the Year re- 
quir'd ; that is, if, as before obſery*d; it be Leap 
Tear: Otherwiſe, ſeek the Remainder, or Years 
after Leap Year, at the Bottom of the Fable; 
againſt which, the Numbers in both Caſes (as 

| they always muſt 980 Wen 1 ſubtracted from 

1 an 


The Numbers in that Cale anſwering 1 likewiſe to < ven. 
4 Vide Rule Jo 
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5 , what: further is Das: to 
iT d, will Occur. Ine Examp 
— luftrate'thing* of rhiq nature 2) 1 ſhallne 
proceed thereto; by "which, the Eaſe and 


neſs of the Operation 2 no more en 
"Amo e ic mot be er, du . 9 


f — Noon and any 
— one Day, and e | 
is cat d, ſo many Hours, Minutes, Sc. P. H vis. 9 
poſt Meridiem, or after. Noow of the preceding g: 
Or, if the Hours, Ac. ſhould: extend to the Forenoon 4 
of rhe ſuccecding Day, by ſubtracting em from 24, 7 
the Remainder will be c many Hours, eic. 1 M. 
vis. ame Meridiem,or before Noon w * cas erer. 
m N 34 = x rf 8 Fort” 710 + is + 
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Let ie be requir'd, to ee che Place of e _ 
ny: -d .- = 
0 2 ts Table of the A — — ene, FED -*F I 
the Sun, andi Anomaly 2E at Noon, in +" "= 
'Yeat:£436, take out the Numbers anſwering to = 
e 4 Signs, 24. Degrees, ! Minutes, and 
40 Seconds, forthe Sun's. Mean Place zand 2 Sign; 5 
| 75 Dage: 55 ddis and-z4 See, for his Angmaly- - q 
N xr gte reduce this to the Time requird,the «© 
Number of Years from the Redix aun eg 15 'apd 
in chig ſeriſe, not edipable. of being divided by 4, 3 
therefore come under the Detominazion n of 
Remainders, or Years from: Leap: len 5, againſt 
e the Numbers both dhe, Sus 
ee ä eee 28 Min. 39 Sec· __ 
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30 Min, 41 Sec being. according to the 


— 


tracted from the aforeſaid” Mean Pluces of the Sun 


and Anomaly, give thoſe for the time requir d, is. 


4 Signs, 23 Degr. 39 Min. and 1 Sec. the Sum's Mean 


Place; and 1 Sigp. 15 Degr 21 Min. and 50 Sec. 
his Anomaly. — oh 14 Fa 2 V 1 43195 9923070 
_ Nex7T, To obtain the Sun's True Place for 
the ſaid Time, enter the Table of the Equation of 
the Sun's Centre, with the Sun's Mean Anomaly 


thus found; and in the Column, under the Sign, 


and againſt the Degree, on the leſt hand ſide, if 
the Sign you enter with be found at the Head of 


the Table; or on the right hand ſide, if at the 


Bottom thereof, and you will have an Equation; 
which added to, or ſubtracted from the aſurefound 


Aſean Place of the Sun, according as the Table 


directs, gives his True Place requir d, according to 
Equal or Mean Time. '7 

Bur it ſeldom happening, that you have an 
exact Degree to enter the Table of the ſaid E- 
quation with (or indeed, any other) the Method 
of proportioning in ſuch Caſes is as follows. 
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4 UA. 4 
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I the preſent Example, the. Sun's Anomaly i 


found to be 1 Sign, 15 Degr. 21 Min. and go Sec. 
which 21 Min. 50 Seg. muſt be proportion d för 
thus: In the Table of the Fquation'of the Sun s 
Centre, Againſt 1 Sign, 15 Degr. you have 1 Degr. 


21 Min. 3 Sec. and againſt 1 Sign 16 Degr. is 


1 Degr. 22 Min: 28 Sec. The difference, which 
is increaſing, is 1 Min. 25 Sec. or $5 Second! ; 


the 21 Min. 50 Sec. to be proportion d for, being 


reduc'd to the Decimal Fraction of a Degree, or 
taken out of the Table, is. 3638; and the Pro- 
portion, as 19: 85/: . 3638: 30.9305 ; which | 
being made 31, with the Fractional Part, it being 
| 5 1 | nearly A 
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qQ. www 2c LL. Y add co mw 


A fo ; and added yg it was an Increaſe) to 
Deg: 2 Min. 3 Sec. found againſt 1 Sign, 15 
Deg. of Aiumasy, mäkes 1 Deg: Stalin 34 Sec. 
The which, as the Table direts, heling: ſubtracted. 
Our the afcteftlid Mean H lace of the Sun, gives 
* 4 Signs, 22 Deg. 17 Min. 27 Sec. and the True N ride 
Place of the Sun 1 Vis. YET to "Mean p. 1. 
or "Equal Time.. 14 
U N ann zn 8. 11 
5 Bu if his Place be requir 5d i Whoa aal 
to Apparent Time, which is that exhibited by a 
True Sum- Diaz there muſt then, from the Tables 
of. "Equation of — depending on his Place, and 
alſo on his Andmaly, be taken out the Numbers 
anſwering to each; when, if both are to be added, 
or both to de ſubtractedʒ their Sum being accord - 
ingly added or ſubtracted, to, or from the aforeſaid 
Apparent Time (wiz. at Noon) gives what it is 
then, Equal Time: But if one is to be added, and 
the other ſubtracted, their difference muſt then be 
added or Jubtracted, according as was to be the 
greater of the two Equations; RE will give the 


j y T: 4.3 


* Time, de: before. £ 5 odd a4 2 FE 15 {} 5g a 
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I tbe preſent 8 ho itz — 
fern to the Anomaly, (vic. 1 Sign, 15 De 
Min. and 50 Sec.) is 5 Min; 26 Sec. to bei "a 
ced, and to his Place (vis. 4 Signs, 22a Deg. 17 
Min. 27 Sec.) ꝙ Min, 28 Sec. fere to be added: 
Their difference therefore, 4 Min. 2 Sec. as the 
greater of theſe two Equations was to be added, 
muſt there fore be added (ot iſe it muſt have 
been ſubtracted) to Noon Apparent Time; which 
gives What it is then, Equal Time, viz, when it is 
Noon, Apparetit Time, it my be 4 A - Sec. 
after, Mean or Equal Time. 
| P 3 


An 


0. 2 — 


ha * een 3 for 5 ald 4 Mia. 2 
See. muſt be obtain d, in order to reduce the a- 


Equal Time, to that aprecing with een 
1 "_ TE; * MTA 1 
h In the "Table of the true Shay; 22 ft the | 
i Sun, againſt his preſent Anomaly, you will find 


i his true Horary Motion to be 2 Min. ee 
q Whence- the Proportion. is, As. 1 . 2 
* Decimal © « 2 72.6672: 2.1613, or 10 Sec. 
42: as the: ſaid d Equation of 'Time was added, —_ 
therefore. be added to the aforeſaid Place of the 
Sun at Noon, Equal Time; which gives 4 Signs, 
22 Deg. 17 Min. 3 Sec. the Sun's True n 
Noon, according to Apparent. Time. D l l 


Ada IN, If at Noon Equal Time, for which 


requir'd, what it was then Apparent ;, ſubtra · 
Qivg the aforeſaid Equation, viz. 4 Als. 2 58. 
therefrom, the difference, 55 Min. 58. Sec, N 
11 in the Forenoon, gives the Anſwer, for the E- 
quation of Time, ſerving to reduce the Apparent 
to the Mean, or Equal; it is obvious, that if ta 
55 Min. 38 Sec. after Eleven in the Forenoon, the 
now Apparent Time, you add the aforeſaid. 17 
tion of Time, viz. 4 Min. 2 Sec. it will Lg 
Noon Equal Time, as at firſt. | 
JF; Wc gives this General Rule, vis. When 
FT | the Equation of Time is Affirmative, or to be ad- 
ded, ſubtract it from the Equal Time, and you 
39 bave the Apparent: And contrarily, when it is to 
[| ſubtracted, by adding it to the Equal, you will 
alſo have the Apparent. 


Loſi 


foreſaid Place of the Sun, found — to 


thi Sun's Place was at firft calculated, it avg! been 


| Left To obrain the Place of the Sun? £ 4 
he a- 1 10 * 5 — Mean Place 0 the ms * 
g to und, ſubtract that of the r eee 
arent che Place of the Apogerequird.. 

II the preſent — 8 Anomaly, 2 Sign, 

2 1 Min, and fo Sec. being ſubtracted from 

See Maw Place, vis 4 Signs, 23 Deg . 39 

Min and 1 Sec. r W rags 
11 Sec. for Aniwer. Ded 
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the Mun Place of the Sun, Oc. on the Firſt Day 
of the Month, you muſt take the Numbers an- 
ſwering to the Second Day, Go. But when it is R 
Leap - Lear, they come under the General Rule [vi 
of the other Months. m 
Ius. Reaſon is: the Radical Vear 136, hich N 

is 5 Leap-Year, conſiſts of 366 Days; the Addition | F 
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of which. Day (and conſequently, of its Motion) 
dſd not abſdlutely commence till the 291b Day of 
February; whence it was taken into the Account 
every following Month of the Vear; and muſt 
therefore be continu d on to the Place of its 
Commencement, viz, the PR and February 
of the Year following, _- ER 


"Ne 2 * 15 'T he realdn why Ne tak 
not regarded, is, becauſe. every ſingle Year, 2. 
after Leap-Year, there is deducted by the Rule, 
14 min. 19 ſec. 43 thirds, and 20 fourths; the 
ſame as before, amounting in four ears, to 57 
min. 18 ſec. 53 thirds, and 20 fourths; which 
being deducted from the Motion of a Day, leaves 
1 min. 49 ſec. 16 thirds, and 28 fourths, the 
Quantity requir'd every Leap · Vear to be added; 
which being therefore added to the Mean Places 
of January and February, every Leap- Tear, as in 
the other Months, gives the Mean Places accord 
ingly: From which Reafon, the above Rule is 
very plain, 
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Mean Motion; and 13 min, 
maly; which 10 min. 55 ſec. and 39 7 by.. 


the Rule is to be added; but at the ſame time, 


14 min. 19 ſec. and 43 thirds, againſt 2, the 
Remainder, is to be ſubtracted. The Difference 


therefore, which is Negative (viz. 3 min..24 5 5 2 
being ſubtracted from the Numbers taken out Se, 


9 — the ad, as above, gives the Mean Place 


of the Sun requir d 5. But with the Anomaly it. * Pide Tus >| 9 i 
; is-. otherwiſe, as having a regreſſive AN. : F- N _ go 
Wherefore the Numbers found againſt the ä 


there (viz. 13 min. 20 ſec.) as alio againſt 1, 3 
Remainder (viz. 15 min. 20 ſec. ) are both to be 
ſubtracted. Their Sum therefore * 28 min. 
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25 January the ad, Rc. gives you the Nea 
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deer. Pirſt of January, #761, are compleat . fa 


b'lacure. 24.968 Y 215 * 
Fils N 6 1 for the Sun's Troe Place, © 00 
34! I the Table of the Equation of his Centre, | 
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er ou find 26 min. 42 Mats wr | 
" S Signs, 48 ate 28 min, 428 The Dil. 
ference is, 2 min. x ſec. or 121 feconds: The 
'Pecimal Fraction of 30 min. 11 ſee. (the Exceſs 
Ii of the Anomaly, above 6 Signs, 13 Deg.) is.503, 
41 | e. The Proportion will be, As 1: 121 2 503 
| | : 61” fere : Which, as it was an Increaſe, deing 
added to 36 min. 42 ſec. gives 27 min. 43 ke. 
4s the Table Great being added 40 the 
* Bair 250 Place before found, gives his True; 
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T4 ATU of the CALCULUS: 


in calculating the Place of the Sun, for any time 


forward, or to come. I ſhall next proceed to 
Examples, in calculating the ſame, for any time 


paſt, or backward. 


As before, in calculating forward, ſo here, for 
the like backward, The Number of Years from 
the Radix (viz. 1736,) mult be divided by 4; and 
the Remainder, if any, will now be ſo many Years 
towards the preceding Leap- Nar; which therefore 


being ſubtracted from 4, gives the Number of 


Years from, or after the ſaid preceding Leap Tear ; 
to which ( when the Year you calculate for, 
happens not to be Leap- Tear) vou muſt always 
go back with the aforeſaid Quotient; which is 

. 2 ever 
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1736. January 2. [9.221325 6. 13058˙5 1 

25 Year, Sc. 3 24 28 40 
1761. Fanuaty i. [9 22 10 116 13 30 11]Subr. from 
Eg. © Centre 27 43 |9 22 10 1100 Me.Place. 
© Tc.Pl. Eq. Ti. o 22 37 44 [3 8 40 o O Apoge 
| 46100. © — — — 
Eqn. Ti.- I/ 51” [Depending on © Anomaly. 
Ditto 7 15 | Depending on O Place. 
RE +9 6 50 . aft. 11 Morn, Apparent Time. a F 

THESE Examples contain all that is requiſite 
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| Remainder from 4, the Difference, Unity, ſhei 
it to be One Year from, or after the preceding 


| Leap Year preceding; and conſequently, 1729 
will be the Year after, as above, e. 


Principles, the Reaſon of the Method in t n 


the Firſt, 1729, be requir d. 


1736, by ſubtracting 1529 therefrom, will t 
found to be 7; which divided by 4, gives 1 fe 
the Quotient, and 3 for the Remainder: Where 
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ever done, by adding Unity thereto : With which 
Numbers, as now prepar d, you muſt enter the 
Table of the Sun's Mean Motion and Anomaly, a 
before, in calculating forward.6  . _.. 
Bor the Numbers againſt the new prepare 
Quotient, are to be us'd contrarily, viz. Thoſe foi 
the Sun's Mean Place, which before were to be 
added, muſt now be ſubtracted ; and thoſe for th 
Anomaly, which in the former Caſe, were to b 
ſubtracted, muſt in this be added: But tho 


0 the prepar d Remainder, as in calculating 
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rward, muſt in both Caſes be always ſubtracted. i. 
FR Ou a due Conſideration of the precedin i 
regreſſive Calculus will be very plain and obviou 


I ſhall next proceed to the Illuſtration therec : 
by Examples. - 5 
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Tus Number of Years from the Radix (vi 
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Leap-Year; which Difference being alſoſubrradec 
from the ſaid Year, vis. 1729, gives 1728, for the 
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maly, a ; Cel} LOS real 
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re to bIthe now Quotient, and alſo, Number of Leap- 


at thoſfNears from 1736, back) in the Table of | the: Sun's 
culatinſ Mean Motion, you have 3138/0 33%; which, if 


e eee eee Year 1728, 


| would, by the Rule, in. calculating forward, give 
recedin 
| in t 
obviou 


that for 1736 ; and conſequently, by | ſubtracting. 
the ſame from the Radix +, 1736, you will, have 
that for 1328: But then, as there is one Year 
dvanc'd from the ſaid Leap Year 1728, the 
thered Numbers againſt the ſame, as aRemainder,mult be 

| ſubtracted from the Mean Motion of the Sun for 
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the Sun, 1736, for the ſaid Month, Day, Ec. with 


for the ſame Time in the Year requir d. 


x (vil ASA IN As the Numbers for the Anomaly in 
will {calculating forward, againſt the ſaid Quotient, is 
s 1 ſchto be ſubtracted, tis plain, the Number found 
Whetdagainſt 2, the now Quotient, muſt have been 
the Gill ſubtracted from thoſe anſwering to the Year 1728, 
heul have obtain'd the ſame for 1736; and conſe- 
Bn, quently, by adding them to the Radicals 1736, 
tracted ou will have thoſe for 1728. But the Numbers 
for th#gainſt 1, for the Year after Leap-Year, muſt, as 
1729 before, be always ſubtracted. Ihe Difference 
5 03 therefore, being added to, or ſubtracted ſrom the 
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nter thnity, iz. 1, to the aforeſaid Quotient, you have 
to be operated with, as if it had been the real 


om 4.) as if it had been alſo. the real Remainder, 
zoſe foſfnd your Calculation forward, which, in reſpect to 
re ro þ$2 the Year 1723 (to which Year, by the above 
e for th@{<rhod, it is reduc d) it really is: For againſt 2 
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F 1728, thus found 5 both which Sums. therefore, - From 
being ſubtracted from the Radical Mean Place of Der 
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Radical Anomaly 153 6, Sit. gives (as above, in the || 
Mean Place of 'the zac) the Anomaly Hor che 
TRE 19G ISS. 
Ir the Number for the Anomaly againſt the 
Remainder is greater than thoſe againſt the Quo- 
tient; the Difference is to be ſubtracted; otherwiſe, 
)))) ͥ ĩ 8 
T 4 8 Regreſſive Methad being evidently clear d 
up, I ſhall proceed, with finiſhing the Calculus. 
As the Month for which the Sun Place is requir d, 
is January the Firſt Day, at Noon, and the Tear not 
being Leap-Vear, the Mean Motions anſwering ta 
the Second Day in the Radix, muſt be taken, viz. 
thoſe for the Mean Place, being 9 Signs, 22 deg 
13 min. and 25 ſec. and thoſe for the Anomal/, 
6 Signs, 13 deg. 58 min. and 51 ſec. The Num: 
bers againſt 2, the now Quotient, are 3 rin. 38 
ſec. and 33 thirds, for the Sun's Mean Place, anc 
are to be ſubtracted: Then againſt 1, the Re 
mainder, are 14 min. 19 ſec. and 43 thirds alle 
to be ſubtracted : Their Sum therefore, vize 1 
min. 58 ſec, being ſuhtracted from the Radica 
Mean Place, as above, gives 9 Signs, 21 deg. 5 
min. and 27 ſec. Sun's Mean Place for the Time 
requir'd. a 1 : 
NEX r, for the Anomaly, the Numbers an 
ſwering to 2, the Quotient, are 4 min. 27 ſec. tof 
be added; but thofe againſt the 1, Remainder, or 
Year from Leap-Year, 15 min. 20 ſec. to be ſubtra 
cted, their Difference, vix. 10 min. 53 ſec. being ſub 
tracted from the Radical Anomaly as above, gives | 
6 Signs, 13 deg. 47 min. and 58 ſec. the Ano. 
maly alſo for the Time requir'd: Proceeding as i 
the preceding Examples, the True Place, c. wil 
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1 r will be neceſſary for thoſe who calculate 
the Sun's Place for any Series of Time, always to 


find the Place of the Apoge; which, if it continue 


the ſame the whole Tear, it will be a Proof that 


the Work is fo far right. 
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L r the Mean Place and Anomaly berequir'd 
the Laſt Day of December at Noon, preceding the 
Firſt. Year of the Chriſtian Era, at which time 
the ſaid Year ends, and the Enſuing commences, 
in Aſtronomical Calculations. . «oy 

F1rs r, Subtrat- 1 from the Radical Near 
17363 the Remainder, 1735, (Years to go back 
to) being divided by 4, gives 433 for the Quoti- 
ent, and z, the Remainder. Therefore, as it is 


not Leap-Year, according to the Rule, adding 


Unity to the Quotient, makes 434; and ſubtract- 
ing 3, the Remainder from 4, gives 1, viz. One 
Year after Leap-Year (wherefore the Year of 
Chriſt's Nativity was Leap-Year ;) and thus your 
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[18 I x this Example, the Thirds are made uſe of, 
{0 | which, 'in the End, if . 30 (as N ob- 
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ö Tu bs, having given Examples in all Caſes 
requiſite for determining the Place of the Sun, | 
| ſhall next proceed to rhoſe-for-the Moon, from 

| _.  .. theſe New Tables, digeſted according to Sir Iſaat 
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Tu Principles on which the Tables of the 
1 | Mean Motion of the Moon, the Apoge and Node, are 
WH || | built, are the ſame with thoſe of the Sun. 
41% | Ir is to be obſery'd, that the Numbers here 
_ | _—_ againſt the Remainders, or Years after Leap-Year, 
Z 11S ' are always to be added, excepting in the Node, 
0 weich, like the Anomaly of the Sun, has a regreſ- 
1 IC ». 
14 | Fun Reaſon is, that in a common Lear of 
Tl 356 Days, the Moon, ſuppoſing her (as before of 
| N the Sun) in the firſt Point of Aries, will, by her 
Mean. Motion, over and above her Revolutions, 

Fl * have mov'd 4 Signs, 9 Deg. 23 min. and 4 ſec. 

3h] beyond the ſaid Point, at theExpiration of the ſaid 

Vi | | Year ; which therefore muſt be added to the ſaid 
14 Point, in order to obtain her Mean Place. 
Tas Mean Motion of the Moon for four 

ſingle Years, is 5 Signs, J Deg. 32 min. and 14 

ſec. as may be found, by adding together the 

Numbers againſt 3, and 1, in the Remainders; 

bdut every Leap-Year having à Day more added 


— 
— 


won "> — — 
J * 1 * 5 - hy 
— — ſo — — — — bong * 
Pr 
— 


* 
& a F 0 
— — — 6 
war EE 


thereto, there mult alſo the Motion of a Day 
be 


gar of 
ore of 
dy. her 
tions, 
4 ſec. 
e ſaid 
e ſaid 


| four 
id 14 
the 
ders; 
dded 
Day 

be 


taken in, wine Tap Oy Us ppt] ad- 
Jed to the aforelaid Four fing Years Motion, 
make 5 8. 10 4249; , the 1115 for every 
ap · Lear; which | you * find in the Table of hey 
zan Motions, &c. The like is to be underſtood 
of the Apoge; alſo of the Fee WIA 05 to 
by Regreflive Motion. = „ 
Ic e en eee n 
As Examples beſt bob to eldapihp dels 
Cxltuls, 1 ſhall; (as before of the Sun) have i im- 
mediate recourſe thereto,” en 13106 39 Of”. 


BXAMPLE 1. 3 


1.77 | the Moon s Place be regard, dure 
755, at 5 ho. 27 P.M. 


Er the” Firſt Equation of the Mode. 


E E Moon 14 Mean * Place, Dee 1 2 ks 95 at * PideT a- 


Noon, G. is 5 8. 14 Deg. 23 min. and A eune 
. : that "of the Apoge, © S. 1 8 min. o 19 
and 5 57 ſec. and that of the Node, 5 S. 22 Deg. 


Mean hl 
min. and 59 ſec. . 


ces of I, 
Nx T, As there are two ſingle You from &. every 

the Radix, which are to be taken as Remainders, 22 of vine 

(as before of the Sun) againſt which, as ſuch, you MIN 

have 88. 18 Deg. 46 min. and / ſec. for the 

Mean Motion of the Moon; 2 S. 21 Deg. 19 min. 

and 41 fec. for that of the Apoge; ; and 18 8 

Deg. 39 min. and 26 ſec. for that of the Node: 

The two former of which, being added to, and the 

latter ſubtracted from the reſpective Radicals, 

give the Mean Places on the ſaid Dec. 12, as above, 


1738, viz. 2 S. 3 Deg. 9 min. and 51ſec. Moon's 


Mean Place; 2 8, 22 Deg. 28 min. and 38 ſec. 
R 2 for 
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far the Apoge 3 ; and 14.5. nas: in. and 3 
ſec for that of the Nod Be, en min 55 7 
Nax r, With the Sun's ; Anomaly,entring t Ta. 
bles for che Firſt Equation, according to reſpeo 
tive dle, via. Mas, the Apege and the Nude, ope Ar 
as beſore, inEquating for the Sun*.Centr 
have (as each ot Table directs) the Equa- 
tion, 1 min. 18 ſec. to be added to the Moon 
Mean Place; or Longitude, 2 min. 13 ſec ty 
be ſubtracted from that of the Apoge; and x min, 
3 ſec. to be added to that of the Node: And thi 
is call'd, the Firſt Equation of each; which nor 
ives 2 8. 3 Deg. 11 min. and 9 ſec. the Mean 
po gitude, 2 S. 22 Deg. 26 min, and 25 ſec, A. 


. . e 65, and . for 


2 


Bzrogrs you can proceed. any. 1 * 
True Place of the Sun, Sc, muſt be had for 


the ſame Time with that of the Moon re» 


quir'd ; which, indeed, is the 57 all; and 
therefore e LR a. inthe fa ons; fy 


ſpec, een bes wo hal 


the Te e the Sun; the Difference 
1 ves the Numbers, with which ou muſt Enter the 
able of ibe Second Equation of the Moon; and in 
the ſame. Column with the Sj gn, either at the 
Head or Bottom of the Table; 1 againſt the 
Ee in the Side thereof you will have an 
Equation, ;, and alſo againſt the faid Equation, an 
Tncrement, 90000 1 5 be proportion'd, as occaſion | 
requires: All which, in chis Wen my de 
e bag it were, by Infpection. | | 


In The preſent Example, the Place of the — 
the Firſt time Equated, is 2S. 22 Deg. 26 min. 
and 2s ſec. which ſubtracted from the true Place 
of the Sun, uz. 9 8. 1 Deg. 47 min, and 7 ies 

ives 6 8. 9 Deg- #20 min, and 42 ſec. 
Table 154 6 S. 9 Deg. are 1 min. oy — 
againſt 68. 10 Deg. are 1 min. 13 ſec. Their 

ifference is 7 ſec. a proportional Part of which 
muſt be taken for the 20 min. 42 ſeconds, above 
68. 9 Deg, which being Ek one third Part 
of a Degree, therefore one third Part of 7 ſe- 
conds (Which let be 2 ſeconds). muſt. be added 
(as it was an Increaſe) to 1 min. 6 ſec. which 
makes x min, 8 ſec. _—_— ene. 
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— 5 


* The Diſtance being often made uſe of in the Calculus, the 
Minutes and Seconds thereof being reduced to an exact Decimal, are 
placed in the Tab'lature, thereby Javing the trouble of often 5 
king the ſame out of the Table, 
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N «= x 7: The Increment againſt the ſald 6 Signs, 
9 Degrees, is found to be 7 ſeconds (the Propor- 
tioning in this Caſe, being of no moment ) which 
ſaid Increment requires alſo to be proportion d 
thus: Firſt, in the little Table for that purpoſe, 
take out the Number anſwering to the Sun's pre- 
ſent Anomaly. Then the Proportion will always 
be, As 22, . greateſt Number in the Table, "is 
to the Number thus taken out; ſo is the Incre- 
ment before found, in the Firſt Tablę, to the wy 
ſent Increment Which being added or. 


mer Equation, and this laſt Reſult apply d as the 


Table directs, to the Moon's Place, the Firſt time 
E 
me. Ke 1 8 © Be . . * [9297 * * 1 | 


” * 
„ % 1 4 


I the preſent Example, the Number anſwer- 
ing the prefent Anomaly, vix. c Signs, 23 De- 
grees, Oc. is 22, the greateſt Number in the 
ſaid Table; conſequently, 7 Seconds, the Inere- 
ment before found, will ftill be q Seconds, as at 
firſt ; the which added to the Eguation at firſt 

found, wiz. 1 min. 8 ſec. gives 1 min. 15 ſec, F 
which, as the Table directs, being ſubtracted from || 
the 'Moon's Place the firſt time Equated, viz. 
2 8. 3 Deg. 11 min. and 9 ſec. gives 2 S. 3 Deg. 
9 min. and 54 ſec. the Moon's Place the Second 
time Equated. MT 


ins th: * „ 


kr 


C0 ²³˙·.m ol ae es 


6 Sign, . a er t ; em, 
Propor ny . . pa Are of he Wd 
"which NJ from; that of the, Sur ;, With. 2 85 
rrion'd Inter the Table of the third Eguation th _ 3 
urpoſe, Ngainſt which. Sc. you will have an Equaripn ; 
"s pre- Nhich apply d, as the Table directs, to the Moons 
alway Place the Second time Equated, gives BE s 
_ quad tho. Third time.“ Ix; v R oO 


1 v. n Example, he Place of the Node 


for- Ine Firſt time Equated, is, 45. 12 Deg, 26 min. 


nd 8 ſec. and that of the Sun, 9 . 1 Deg, 47 
in. and 7 ſec, The Difference. is 4. $..18. Dogs 
Lo min, and 59 ſec... Againſt which, in the Table 
Jer the third Equation, are 47 ſeconds, to be ſub- 
Jauacted from the Moon's Place, the Second time 
nſwer= 1 viz. 25, 3 Deg. 9 min. and 54 ſec. 


De- Shich gives 2 & 3 Deg. 9 min. and » ſec. for the 
0 N 


| tha Flace of the Moon the Third time Equated. 
a8 At Fr be Fourth E quation of the Moon, © 


it firſt 

5 ſec, MO M the Place of the Moon the This 
from N time Equated, ſubtract the True Place of 
, viz. e Sun . the Remainder. 


Deg. N x r, From the Place of the Moon's Apoge, 
:cand ſhe Firſt time Equated, ſubtract that of the - Sun's 
| ge. ih Ke 2 of 2 * ge 
ing the Cirele, or 12 Signs, if they e 

ring the Table of the Fourth 3 = 
oon; againſt which, Cc. you will have an Equa- 
on; which order d as the Table directs, gives 15 
lace 97 mg Mee the Fourth time * 
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13 De FC min, and 54ſec. Both which Remai 


| Fourth time ERS. 


.- Portiond, if requiſite (and which Proporti 


| ſtance [ Vide the Second Equation,} is 6 & 9 Deng 


Au as bete Example, the Place of che Suff, 
vz. 9 & 1 Deg. 47 min. and » ſec. being ſub« 
tracted from 2 C. 3 Deg. 9 min, and ſee. the 
Place of the Moon the 'Third time Sl giv 
5 S 1 Deg." 22 min. and o ſee. . 

NS x 7 34 8 Deg en and mY : 
Place of tlie Sun's Apoge, being alſo ſubtractei 
from 2 & 221 Deg. 26 A ene 2 5 ſee. the Place fff 
theMoon's Apoge theFirſt tmeRquated; gives 114 


ders, the Circle being rejected, gives 48 M5 Dez 
10 min. and 54 ſec. Againſt which, in the Tab 
of the Fourth Equation of the Moon, are, 1 min 
43 ſec. to be fubrra@ed from the aforeſaid Plat 
of the Moon, the Third time Equated, vis; 2 
3 Deg. 9 min. and 7 ſec. which gives 2 & 3 De: 
7 min. and 24 ſec. the 76> of the non 4 34 


For the Second Equation f the Hoa 1 Age 


1TH the Difference, or Diſtance of th 
Apoge, the Firſt time Equated, from ch 
Sun, you muſt Enter the Table of the Second 
Equation of the Apoge ; againſt which, Ec. by 


muſt here be very acurate,) you will have ai 
Equation , which added, or ſubtracted, as th 
Table directs, to, or from the Firſt Equatedj 
Place of the Axoge, gives the Place of the pug 
the Second time Equated. 


Ix the preſent Nane he aforeſaid Di ) 


20 min, and 42 ſec. The 20 min. 42 ſec. Wan R 


: —— ts hen the. Table, 
he Sun, lis 34. Then in the Jallle of the ee 
8 ſob. non of the A N 6.9 A are, 3 
ec. tne minutes; a NY » 4 
d, gives 1 min. and, e 2 Fre b STADE "20 
' I min. 27 ſeconds ;" the (hey Wh of which, taken 
ec. the out of thb Table), 1813 Wh ence che Pro- 
tractedſ portion will be, As 12; 02:24 8 2 117645 ;* n 
Place al which being reduced, „ 5 be 7 min. 
es 11 r 40 3 Deg. 
Lemail utes; againſt 6 Deg. 9 minutes, 8c. (as the 
fam e gives 3 rod: 8005 min. and 
7 for the Second. Equation of mc ons. 
which added, as the Table directe, co the 
Pl. s, the Firſbrinis Ehuated, vis. 12 8 a Deg- 
1. 28 i and 25 ec. gides a 25 Deg;: 41 min. 
3 De and 8 ſec; i da: "he Place PR ann 1 
on, tik me Equated. K 
* * 5 ad. * ge e dan N 2 283i #. 
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4 Age 1 
605 2 F ) ; bow hos ih f 77 * 
of th 5 fan 2 the Home. 
2M the KS! ya ag! bier 9 ; cis liv \ 5250 194 & wil, 35 
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KO M the Place of the _ the Fourth 
12 prof time ©Equared,) ubtract the Place of the 
ons Apoge, the Second time Equated; the 
ulkemainder” is the Mean br. — ne Moon 
. © KPA 7 6 Jedi ee ee $0924 01 


I ü prelent Eaample, the K of i the 
Moon the Fourth time Equated, is, 2 S. 3 Deg. 

min and g ſeconds 3 from which ſubtracting 

id Diſt 8. uy Deg. 41 min. and 28 ſeconds, the Place of 

'9 Dei # Moon's-Apoge, tie Second time Equated die 
reduc q N er; wiz . — 25 minczand 36 f eq + 


Arz + conds, 
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| muſt bo Prepar d in the manner 


r g7% * As. 242 2 "DB AE 1 Wel 12 r 


4 * 13 F 7 * 2 4 5 * 
5 1191. 4 KS Ki: „ It 1 ay) N 
4 8 


neu. zun Ent- v. 1 Mön. 
Sk, 5 $A Ry 4; * ria): "MJ 
NV LTH this Mean Atbtuatyrofay! Moon, 
Venter the Table, titled, T he Mean:Rllipticbl 
quien thereof; from which take out the Num. 
bers anſwering to the ſaid Mean Anomaly; 
which Numbers will be the: Mean Elliptic Bar, 
tion ſdught. one fo, 
NE xx, The aforeſaid Diſtance of the Moor 
Apoge the Firſt kme 'Equared, from the Joe 
following, ViVs 
EDSIBES << 45 
Le r the ſame, if under 3 Signs, Oc. be re 
2 rn which nemme 
cordin 
I r the ame be above 3, and under _ 6 Sign 
ſubtract it from 6 Signs; the Nemalnde 
reduc'd to Degrees, will alſo be GEE m 
par d. 9215 Vn 
Ir it exceeds 6 Signs, ſubtract 6 Signs there 
from. The Remainder, being order d according 
to one of the two former Frecepts, as requiit 
gives the prepar'd Degrees, So. requir' d. back 


LASTI r, With the Mean Abe ente 
the Table, titled, Ihe Reduction of the Mean 
liptic, to the True "Elliptic Equation of tbe Moon. 

Wu in the Column anſwering to the faid 
Mean Anomaly, and againſt the gp Fark by pre 
par d Number in TE at or: outer cee J 

elt 


8 


_ — ety, cs ©=k mc ic. — _ 


Acker to the r ee, you. e 


#1 2 4 quation - « & whict added to, Or. ſubtracted from t 

8 A * Mean Elliptic — before as © ke by 

* True ne 3 uation er ee 
Iorthos | "the. VIEW 1 7 


In the Table of the Mean, Elliptic E guation, a- 


ſecands's and | againſt: 11 8. 8 Deg. are, a Deg. 
14 min. and 53 ſec. A. W 5 min. 
$51 156. or 81 leconds, 1 


8. 


5 which. mukiply'd-by 33, gives 1 $2" fere, viz, 
2/3 27to be ſubtracted (as the ſaid Equation was 
decreaſing)from|2 Deg. 20 min, and 44 ſec. againſt 
11 8. ) Deg. of Anomaly ; which gives 2515 127 
Mean Elliptic Equation, to be added, as the Table 
directs, to the Fourth Equated Place of theMoon ; 3 
rd ac But, (as before) there is requir d a Proſthaphere- 
las for the Reduction of, this Mean to the. True 


regen requir d, to be obtain a, thus: 


In the prrſens; ok” _ Diftance of the 
Moon's. Apoge, Sc, from the Sun (6 Signs, as 
rei before 5. being rejected) is, g Deg. 20 min. 
ing and 42 ſec. and the Mean Anomaly as before, 11 8. 


equiliteſ» Deg. 25 min. and 56 ſec. In the Table for the 


Reduction of. rhe Mean Bliptig Equation, &c. to the 
rue, againſt. 8, the next leſs Marginal Number to 


751 the prepar d Degree and in the Column of 11 8. 
ſean Es Deg. the next leſs Pegree alſo of the Mean A» 


© Jnomaly, yop have 25 min. 56 ſec. alſo. againſt 10, 
e ſaidſthe next greater Marginal Number to the prepar d 
id pre Degree in the Column of the ſaid 11 S. 6 Deg/o 


eithe f 8 2 


of the, Moon ie, 1187 Deg, 25 min. and 36 ſec. 
inſt 178. Deg are 2, Deg. 20 min. and 44, 


EXT, The ee 6f 2s" 56 11 4111 


alumni Anomaly, you have 25 min. 26 * Tae 
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„ 4% 
A wo SAT 09 LN "ar 4 2 A * 
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Eqühüon anſwering to! 


36 ſec. The Difference between which, and 75 next 


offnet 6% ib 30 2 ys bega of 40a" 
Bn tõ the prep d Numper ma de ad 
18 345 the Pr ropbreion will therefore 5 
the Difference dere eg and 10 (the 
argina Numbers) is to 30”, (the Difference of 
x bets anlweting . Marginal ＋ 
bers ee ) fo is 10 "345, {the Differerite' between thy 
leſler ginal Num er, and the true pt 4 00 
Nugiber, b.) to * which ſabtrdcted 7 
25 miß. 56ſec: mes A min. z6 fee. ene cru 
1 8. 3 Dug 8. 'A nomaly | 
and 9 NE bb 20 min, and 44. M rd 247k 
NE BY As ge is Mea Ariomnaly in in the p 
Sample, 11 8. ) Peg 25 min. And 56 
me roÞortions as "before, muſt Sf made with 
the neut greater Anomaly, Vr. 11 8: Deg. the 
Fable being calculated t6 Very 3 Degrees of A 
nomaly '; ahd thus, 224i" 21 8. 9 Deg: 'afid affe 
wairiſt 8 (as before; Eg is 22 min. 4 Re.” and 
at the ſuane time, ugainſt 10, is 22 min. 17ſec | 
Thel Differenèe is 28 ſec. when the“ Proportion 
(as before Sc.) will be As 29 :28”:: 18.83 
or 194; Which being ſutracted, ts above 
reaſon; from e 45. fec. gives 42 min. bs 
ſec. for the True e at It 8. 9'D | 
bone IN 8 


LAS 1 1 , The Difference * T chene they! „6 
Equations i is 31100, or 190% decreaſing, vix. in 
Three Degrees of Anomaly, from” 118. 6 Deg. 
to 11 8. 9 Deg. But the Mean Anomaly in the 

reſent Exam le; ib, 11 8. 7 Deg. 25 min. and 


2 


> "the 


Fey. F354 f 


i 720 


eſſer in the Table of Reduction, &c. is 1 Beg 25 min) 
and 76 ſee. The Decimal of 25 56% 10 447 
| Where: 


| ble; þ 
Ir, or 
rence of & 


1 Minute 
it was . Dec ea 
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e time 
1 gives | 


be. And 2, half of either 


17 ſeen the Proportion, multiply d into the other,! gives 


portion, 
18.83 
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Reste Which y wi 1 
304 Ser nch, 


und, gives 24 min. 6 * to be addet 
able directe, to. the aforefound/Mean. E 10 F 
25855 Ts, 2 Deg. 18 min. and 12 ſec. Which 
4x min. 5 tlie true e EL 
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55 2 5 2777 before di "ye 
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Half aforeſaid Differences 
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* 7 he Decimal in | this Equation is We that 1 
the Mean Anomaly being made an Unit; which i is more 
of Curiofity than Ule, and would have been but a Se 
cond e, if this had been made an Ua alſo. 
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Dk o M . 2 5 e the Fifth time 
Equated, ſubtract the True Place of the 


ork | Lr here you muſt e with the geſſe · 
8 | tive Numbers, in all. -reſpe: in 
— | cond: Equation; which; will give you: the Place 


: { the Moan the Sixth time Equated. | „Jan Ns 92. 
5 1 x. this Equation, where you enter with the 
. fo an's Anomaly, as the Numbers are greater, chr 
the Second Equation, I have given a Table of 


Ie Decimal Multiplicators ; which taken ont in 
de fame manner, againſt the Sun's preſent Ano- 


:345] Haly, as above in the Integers; and by which 


| 11 

Ho, nultiply Ying. the. Increment 881 found in the 
19 0 able. with the Diſtance of the 'Sun-from The | 
——| Moon, gives the e RETRY N 

& 26] 9: 31 | 2 1 ; 


441 * 
* [1 15 = 9 Sap 1 Tre ge 
4774] Pix. 9 8. 1 Deg... 47 min. and 7 ſec. ſubtracted 
Pom the Fifth time Equated, viz, 2 8. 3 Deg. 
— s min. and 42 ſec. gives 5 8. 4 Deg. 2 min. a, 
1 ſec. Againſt which, in the Table, are, 26: 3/4, 
1 2061“. Inerement. i 
Nax r, Againſt the Sun's preſent Anda in 
She Table for the preſent Increment, Ec. the De- 
mal Multiplicator is Unity ; by which, mllei- 
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as before directed, As the greateſt Inclination, vis. 
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the Moon in her Orbit, according to the Directi- 
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. Ox, If the Product of the preſent Inclination 
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greateſt and leaſt Eccentricities, with the 
Mean Anomaly of the Moon before found; a- 
gainſt which, find the Horizontal Parallaxes to 
the ſaid greateſt and leaſt Eccentricities, and take 
their Difference: Next, ſubtract the leaſt Eccen- 
tricity from the preſent, Then, As the difference 
of the leaſt and greateſt Eccentricities, is to the 


cities; So is the aforeſaid difference of the Hori- 
zontal Parallaxes, to the preſent Difference there- 
of: Which being added, or ſubtracted, as the 
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10 min. end the preſent, before found, viz. 66264, is 
againſt 49 © Then the Proportion, as above, is, 
eaſmp; s 23474: 22945: 694 2 Which,as it 
8 fore; is decreaſing, being ſubtracted from the aforeſaid 


was de. SS min. 17 ſeconds, gives 54 min. 9 ſeconds, 
nir d. Ihe Horizontal Parallax requir'd ; ſuppoſing the 


Moon to be in the Syzygys, viz. in the Conjuncti- 
"nor Oppoſition: Otherwiſe, from the true Place 
f the Moon laſt found, ſubtract the true Place 
ff the Sun; with this Difference, enter the Table 
or the Horizontal Parallax out of the Syzygys; 
om whence taking the Decimal Multiplicator, 
ind multiplying the preſent Horizontal Parallax - 
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7 75 of the aforeſaid Diſtancez above 6 Signs, 
g Degeees ®, gives 33 ; which, as it was an In-. ohh 
reaſe, being added to the aforeſaid: Conſtant; Lo- Tab la- 
garithm, againſt 6 Signs, 9 Degrees, vis. 9.942326, tures 
ves * 757 $951” * * in 0 Erd ne 


N 


'N's x T, 10 4 kg FS added, An Equation, to | 
half the Mean. Anomaly of the Meon, ſeek. at the 
Head thereof, the firſt Four left hand Digits, or 
Places of the afore-found conſtant Logarithm 4 
in which Column, and againſt the preſent Mean 
Anomaly of the Moon, * — have an Equation, 
which, as the Table directs, muſt be added to, or 
lubtracted from, half the laid Mean Anomaly of | 


the Moan, 


* In 


GABA He 


— EE INN 


1 —_— * 1 — — —— — 
— ——— CR é nö 5 — — — a ay et — 
= 


— 


9” — 99> 


— 7 ee Pages +» —— — 


— vs a. 
— tron her - 


— —— 
—— anfe. 


* * 4 1 3 - 2 
« Is L — — _ 
TS - — . —Leͤ11——— 2 2 
vs 2 — vi Anat — — — — + 5 t- - . * — — 
. A one lee conn ne ER En; ae. >, + 2 EY 


— — 


— 2 ———ͤͤä — — 


— 
Wn 


6 — — 
— — = nt ewe) 


——_——— — - — — 
— . te; EE 


An the —__ Exam ay Mean Anomaly 
pf the Moon, wiz 11 8 7 eg. 25 min. and 56 
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the Firſt four Digits of the ' Conſtant Logarithm, 
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added to half of the afore- order d _ Anom- 
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IP gives 08. TE Deg. 18 min. and a5 ſer. 
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f he Mean Anomaly, and the Remainder 


DN 1 3 ine True on” * 


Irre To the Tan 


0 * 27 15 i 
lecond:; Is' the . TY " tra of hatf : 

Fler. | ie” Mart Anoriialy thas' Equated, n. x1 Deg. 

| 1329 And 25 ſec. is, 9.300912 ; which added 


17 e ie Conſtant Logarichm before found, 560 
2 Place 4 9423 59, gives 9.243271, the Tangent of g 
N 55 min. and 53 ſec. which ſubtracted em half 


ne Mean N ſomaly, before i Was Equa 


he Tae. 11 Deg. 17 min. and nl gives 1 
be neg un "anc 9 Reonds ; which doubled, Deg 


42 min. and 18 ſeconds; the true a 
or $a requir'd, "the _ with that RE, 


oak fore, . 
* dat: 9281 1 


Tas Example, Well e aha ay 
id leſſerlhizd, will be found ſufffcient for Calculating the 
(whi Moor n's Place, MY = e forward, or * to come. mW 
crence; 3 

{wering EE / | , 

„ to al at | N R 

ed from 1 1 
3 N 
i gert | 
of the "2 7 E253: 2165 31 f «37586 | ; 4 
ASTLY, . . | 


* 

: 
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Ge Calculate th Pic of the Min 


44 


are N en 55 5 95 11 
Vo muſt, fipſt as . 
tain the Sun's True Place, Oc. f 5 
time with that of the Moon, requir d. 
Med For l a er ee of 
. "By x T, In the Radical Year #746, for the 
Day: and Hour, Se, requir d, take out the are 
Places 3 ** Wande as ia he prec 
ae 1 kes 057 ir ih 70 
1 Number o Years, back pool 
iz, muſt, in all reſpects, be order d, as befo 
the Sun; with which, entring 29 Table of ile 
—_ og kf 3 the 1 * 4. 

u will have t f 
0 d. d, 65 ons directed, to thoſe beforg found 
it * Radical Vear 1 736, will reduce the ſame 
to the Mean Places, Cc. for the ſame . of 
the. Mauth, n in che Tenn nal. 

6 | 19 I Ae ti Ss 10 


R X A M P I. E. 5 


1. E T it be requir'd, to Calculate the Moon; 
Place on Javnmry the ad, e 3 es 


an Number of Years back mY the Radis in, 

viz. 7, being prepar'd, as before of the Sun, gives 
2 for the Quote, and x forthe Remainder, &c. 
and the Sun's Place, &c. a as in the Tablature. 


Wil ode, taken out 1 . the yg; To. 4 
rims ; ic 1 $736, 43 Re gone r to, is 2 
1 2 Leap: Tear, are, 10 S. 8 Deg. 43 min. and N 
onde, the Mean Longitude; 19.8. 4 Beg. 
— 2 and 57 ſeconds, Apoge; and 6 S. 10 
me eg 18 min. _ 15 ſeconds, for (5 Node. 


| Noxrs Againſt 2, the prepar d Quotient, in -R = 
ib Mean Motions, you have 118. Ii Deg. 
min. and 38 ſeconds, th he Monr's Mean ee | | 
0 be labtüactel (as caſculating back) from the „ 
Ladical Mean Longitude in theYear r 
Sy be ſame time, againſt the prepar d Remainder, are, 1 
es gDeg- 23 min. and G ſec. to be added there- _ 
„: Their Difference therefore, diz. 7 S. 2 Deg. | 
min, and 34 ſeconds, which is Negative, being, 
ubrrafted from the Radical Mean Longitude. (as 
„of the Sun). gives 3 8. 6 Deg. 40 min. 
8 © ont a $2 ſeconds, the —— ude of the Moon 
_ — 2 e eee Noon. „n e , 1 
* ih im r ger 5 _ 
. 5 BN, For 1 9 Difference. __ 
N the Mean Motion of the Apoge, àgainſt "i 1 
he aforeſaid Quotient, and 1, the Remainder, 
. 98. 14 Deg; 5a min. and 17 ſeconds, which 
oon, s Negative, being. ſubtracted from the aforelaid - | 
dical Mean Motion of the Apoge, gives 1 8. 
beg. 55 min. and 40 ſeconds, the Mean Place 
Radi it, hereof, for the ſaid Jan. ad, 1729, at Noon. 


, gives 

er, &c. | Nx vr, For the Mean Place of the Node, 4a 

e. in Calculating forward, you always ſubtract ; for . 
Ihe ſame back, you muſt almays add, the Num- 

Tus bers anſwering to the ſaid Quotient: But hey, 

| agal 


zeal 


12 


* 


aàgainſt the Remainder mult always, as as in the 
Anomaly of the Sun, be fubtracted: Their ak 
rence therefore; which 19" affirmative; vt. 48. 
15 Deg. 24 mim. and 22 ſcconds, being added to 
the Radical Place of 1436; Oe. gives 10 8. 25 
Deg: 42 min. and 37 ſeconds, for the 2 
Place theres w_ FF attuary " _w_ 2471 729; at Noa 
Ai . 
ExnTrRING the Wer Tables for the 
Firſt Equation of each, with the Sun's Anomaly, 
Non 'd, G. you have 3 minutes, 4 feconidy 
for the Mean Eyrigitade, to be ſubtracted ; 5 mis 
nutes, 12 ſeconds, to be added to that of the 
Apoge; and 2 minutes, 28 ſeconds to be ſubtract. 
- agent that of the Node; which gives 98. 6 
. 34 min. and 48 ſeconds, Mean de, 
185 8 6 o min. and 52 ſeconds Apoge, and 
10 8. 23 40 min. 9 ſeconds,” Node, 
being each of Their Places — Firſt time Equated. 
The Diſtance of the Apoge, the Firſt -tims 
Equated, from the Sun, is, 8 8. 15 Deg. a4 min 
with which, entering the Table ef 'the Second E. 
quatien of the Moon, you have x minute, and 44 
ſeconds Equation, and ro ſeconds Increment ; ; 
which faid Increment, by the Sun's Anomaly, as 
before, will be found to continue the ſame: Both 
which, viz, 1 min. 54 ſec. being therefore 
ſubtracted, as the Table Alrechs, — the Firſt 
equated Place of the Moon, gives 3 S8. 6 
35 min. and 54 ſeconds, Moon' s e ws Second 
time Equared. ap 


Tun Diſtance of the Node, the Firſt time 
bs ney from the Sun, is 10 8: 24 Deg. 44 min. 
3 ſeconds; ; the Equation anſwering to whicty 

if the Zable of the 7 bird Equation, is 42 ſeconds; 

to 


1 


U . 
LOT Oe . * A : 
/ 4 p | * 
9 Y f * 4 * 1 1 * & E 
' 2 N Mn - 


be Sorgen; ; 1 


ye Equated. © 95 23 ph Fn; LE, mm 


3; Diſtance. 8 8 RE the. Mo 

Ae d time Equated, 1 58. 13 Deg. = 
ot min. and 20 ſeconds 5 that of the Apoge of the 
Pon from the Apoge of the Moon, 4 Firſt time 
e Equated, is, 9 8. 2% De 4/5 W pod 23 ſeconds; 
ah, both which Sums (the ircle bein being rejected) make 
ide 8. 13 Deg. 3 min. and 43 ſeconds. Againſt 
1 8 in the Fr able of the Fourth. Equation 2 the 
"the Y Moon, are 2 minutes and 21 Kean. to be ſub- 
add. tracted from the Third Equated Place of the 
Moon; which gives her Place the Fourth time 
„ 3 10 + Di 1 min. W 1 5 le- 


* 
* 5 f oy 


(75 the, Table 7 the Second. * of. the 
18: Mom's Apoge, againſt 8 S. 15 Deg. and 24 min. 
eApoge of the Moon, the Firſt time Equated 
4 O, proportion d, Sc. are 7 Deg. 16 min, and 
26 ſeconds, to be added to the Apoge, the Firſt 
time, Equated, as before; which gives 1 8. 15 
Deg. 1) min. and 18 ſeconds, the Place of the 


ee the Second time Equated. 


Firſt Tz: Place of the Apoge the . time thus 
6 Deg.¶ Equated, ſubtracted ſrom the Place of the Moon, 
Second ſihe Fourth time Equated, gives 1 8, 24 Leg. 

0 be Pk and ** W for * Moon 8 * 


nomal I. 


In the Table 5 the Moon s a Elliptic E. 
which guation, againſt 1 8. 21 Deg. 15 min. and 33 
conds/ onde, Meag Anomaly, are, 4 Deg 45 min. and 

wfh.- $3 ſeconds, 


| = « 6 Deg 44 "AM 


13 ſeconds, nen Blipi Eq | 
Ged. Next; for the Profthnphsr 
order to reduce it to the True. 5 


Tux Diſtante of tue e 
e from the Sun, 6 HF 1 8 
75 Deg. 24 min. the true prepar'd Degree': For 
entering the Table of Reduction of the Aras t ws 
«True Elliptic Equation, in which, againſt 74, th 

next leſs Marginal Number, and under 18. 0 
at the Head, the next leſſer in the Tablet 
the Mean Anomaly, you have 49 min. 28 
And at the fame time, againſt 56, the next pres 
er Marginal Number, and under 28.2155 Hewi 
-of "Anomaly, you have 1“ 34% (57 their” Diſk 
ence is, 2 264, or 13 46” increafing * 
ference between the Gig leſſer Marginat'Ne 
ber, and the True, is, 1 Deg, 24 min. the 2 Nl 
reduc d to a Decimal, " br en out of f the "Hibs 
44 t - Whence, the Proportion will be, AU 
(the Difference between the next leſſer and great 
Marginal Numbers, than the aforeſaid prepart 
Degree, Sc.) is to the Difference of the Numben 
anſwering to the faid pon . and leſſer Margin 
Numbers, vir. 146 ſeconds ;' fo is 1% (the 
Difference between the next lefſer Marginal "Num 
ber, and the aforeſaid prepar d Degree, Ge.) u 
102%, or 142% to be added, as it was increaſing 
to the Aid 49 min. 28 ſeconds; which pives"$1 
min. 10 ſeconds, the Equation ro be ſubtractel 
as the Table directs, from the afore· found Me: 
Elliptic PRO, vix. C.. 18. 21 Deg. Mean 
Anomaly. Gay IO, 


ee is 1 hee 3 Was a 
8 RoW eater than the preſent Mean eos 2 
e Aforeſaid Matginàl Numbers, Vi%Yi 


gs 4 7254 
3 


iſt - 14. _ 4 6 you have 3 and EL TE on; 
ee: 1 71 24 to be ee allo — e Fr 


wy" Mear-Elipric- Equition;-viz- — 
. Wh, Mean Ahomaly': Hut the r e 


Jeg. 1 mp. Aid e 
Ne: Tab le; wiz. 18. 21 Deg id 5 min 33 


xt Kren nds; tie Deci al ef which, is 26 fore 
 Uikewil 1:14 the Pr tion vn be,” "Ab * | 
ir Diff — — . — r am 

24 min 
1 


t che 2 „ 
Dee the Dif 
W Anomaly, 


etem 1 J to. 
as the Equi tion is qage== © 150 a 
idded to 51 min. 10 ſeconds, ale (in 

Fiore, tothe next leſſer Tabular Anomaly, tha 
Nut the preſent Mean; which gives, $54,min. 21 ſe- 
cand., the. True to be ſubtracted, as 
the'Tadle direcis, from the Mean Elliptic Equa - 
tion before found, u. . Deg: 45 mid. and 23 
donde 4 which gives 3 Deg. 13 min and 32 
—_— 1 * — Equation * d. 


7 R 1 


{| * 7 * * N 8 * A Fa 8 « F | 
R K * 3 1 1 Ti * 4 2 1 a 


ihe OY 

BY % WA 4 45 N 78 
1 neee 4 * 8 
r en MA * wy 


\ SÞ$ ; —_ Jas; time e 
Ira See. 754 
Z 2+ 26 42 1 "254 32 
1194 "I 
fan 14670 
? 18 Mok: 3 oa |; 
Produttsto be added to Num 1 7 b 
bert agſt.leſprep. Marg. No 
575 
70 35-prep.N 75-4. 
Diane to * and leſſ. Anom, 
Dif true and lefſet Anoma] 25 
r W 
8 LLG ft KEEN $$ 45% «+413 #8 Ml; 804 
xj | 5 | r 2 5 5 . "= TOTES SED: 4 C3 51897 
A 0 4 nl 32241 28D? IE. 
Ban: he adi 30 10, G. 8 . 
5g: an 5173-16 
Trae Ellipric Equation = — 15. 


4 a 
, M1 Py 3s. 4% # 
1 . * ; i 85 4 : 
© + . * „ Be . [Ve 2 
— 


— ſame be mee, oga · 
ſchmieally, in 90 "Shs of Gonftant' Tagen, 
gainſt 8 8. 15 Deg! che next leſſer Number to 
5 47 Diſt 2 e of the Moon, the Firſt 
ime Equated à 8% you have 9.960643 5 and 
Saint: 38. 16 Deg. the next greater, yo have 
. 9608;38•; their Difference is, 210. "Next, © the 
"$ | Difference b the aforeſaĩd next leſſer Num- 
* _— 4. 15 Deg. r True Diſtance of 
tothe Moon uated à ©, viz. 8 8. 15 
fn ee 1 minutes; the Decimal. 
1.32] (whereof, 4, mulkiph 's into 210, the Difference 
of die #foreſaid two t Jonftant Logarithms, as the 
ame was increaſing, gives 84; which being added 
%o che leſſer of the aforeſaid Cu Logatithms, 
— — e was increaſing, gives 9.960" 32 n Con- 
614 ibm in the Solo ne Eran ; which, 
ln Acer o enter the Fable with, titled; Av Equine 
5 4 Jen, 10 be added to balj the erefent an Anomaly 
File Moon, may be m 
the preſent Mean Anomaly, and under 
e nent leffer Logarithm, (at the Head thereof > 
than the preſent Conſtant Logarithm, Viz. 9.957, 
you have 15” and under the next greater, viz 
9962, you _— 0%; their difference is 150 
decreafing. difference between the next 
leſſer and * rallies Logarithms, t than the pre · 
ſent” Conſtant; ' as before noted, is always 35. 
Whence the Proportion alſo, as before: noted, will 
ASS always be, As 5 is to the Difference between the 
next leſſer Tabular * e and the preſent 
= Conſtant Logarithm ; is the Difference of the 
anfwering to. the aforeſaid nexr leſſer 
imdgremtr[.ogarithms, to an Equation to be fubtra-. 
Qed from that anſwering to the ſaid ieſſbrLogarithm, 
It Wah gives the. True, The difference bete en the: 


* 2 —_ 


9:961. In'which Table, 


EF nept 
| my Fi" 9-957; is, : Whence the Trop 5 
15, A8 4 is to 163 10 484.20 14/3 which being 
be 7 ee ket 228 
the next leſſer ives 53 4,46 be 
ded, as the Table Wade half the preſent 
Mean e wir- 25 Deg. 37 min. 460 fc. 
and an — 4 which makes 25: Peg, 38 min, 9 
ſeconds and an half; the, Tangent of which, . 
9-681304,; being added to, the Conſtant, Logar 
rithm at firſt found, gives 9. -$44Þabs i the, Tag- 
gent of a Deg. 40 min. 50 ſeconds and at n half; 
Shich ſadiraties. from, the ſaid half 
may, pix. 25 Deg. 37 min. e ee 455 11 
helf, gives 1 Peg. 56 win. and 56iſerond 
which * gives 3 Deg. 31 99 85 . 
the Fes _ Equati requir d, 
12 the Table directs, 5 
-Meay 3 the Moon is under 6 Si: gus, being 
ſubtracted from the Place of the Moon, the Fourth, 
time, Equated, wiz, 3 8. 6. Deg. 32. mijn. and $1-1ec.- 
Noa 3.8, 2 Deg. 38 min. and 59 ſevands, the 
Place of. the Moon, the Fifth time Equated ,. 
T. nz. Diſtance of the Sun from the Moon, the, 
Fifth time Equated, will be ſound to be $:8:-9 
| Deg, 14 min. and 5 ſeconds ; with which entring 
the Table. of 'the Moon 3 yr againſt the lame 
proportion d, O. you have 210 55/'; alſo 13 
Increment; for the Reduction off which Incre- 
ment, entering with the Sun's Anomaly, the 
Table, of Aluitiplicators, you have Une or ſo 
near, that it may be taken for ſuch; —— Which, 
multiply ing the ſaid Increment, it wi 
the ſame ; which being added to 21155 'makes 
24' 48/; which ſubtracted, as the I able di | 
from 38. 2 Deg, . and 32 ee 
98 


4 


2 Nen, due Bi x E 
Nies 3 8. 2 Deg. 24 min e 80. he P 
of the gon, the. Sixth time Equated. 

TH R Diſtance of the Sun from the Moon, . 
ixth time Equated, is, 3 8. 8 Deg. 49 min. and 
2 Ag alnſt which, in the Vahle of, the. 

e ape, s ſec. to pe ſubtracted from 
the Sixth time Equated, 
uin. 3 8. erent min. and 11 ſec. which gives 
38. 2 Deg. 1 min. and 21 ſec the Place ol the 
Moon, the Sr venth dime ee and is her 
Place in her Orbit. * 5 
„ Is the Table, the Sond "Fquation of the Node, 
{ | againſtr0.S. 0775 44 min, and 43 ſec. the Bi- 8 
ſtance af the Node, the Firſt time Equated from 
the Sun, you haue 1 Deg· a0 min. and 4 ſec Equa- 
tion, to be ſubtracted from the Place of the Node 
the Firſt time Equated, uix. 10 8. 25 Deg. 40 
min and 9 ſec. which gives 108. 24 Deg. a3 min. 
and 5 ſec. the true Place of the Node; and at the 
ok, time, the Inclination of the Limit will be 
found to be 12 min. 45 lec. | 

I the Table of Reduction and Rerela,. againſt 

8. J Deg. 53 min. and 17 ſec, the Diſtance f 
true Place of the Moon's Node from her Place 

in her Orbit, you have 6 min. 20 ſec. Equation, 
to be added, — 47 ſeconds Exceſs, to be pro- 

portion d, viz.” As 17 min. 45 ſeconds, the grea» 
teſt Inclination of the Limit, is to 12 min. 45 ſec. 
the preſent; fo is 44 min. the Tabular Excefs, to 

34 ſec. preſent Exceſs, viz. Decimally, 12.75 into 
47 ſeconds, into. 0565, gives the ſaid 34 leconds 
fers; which being added to the Reduction Equa- 
tion before found, viz. 6 min. 20 ſec. gives 6 min. 
54 ſec. the true Reduction * n; which. ad- 


r us the. Table: e 4 40 ah | Place of the 
2 Moon 


Wn * uy Noa e 6. 2 at 
17 min and 21 ſec. gives 3 8. — 3h An 
and If ſec. the true Tire ele; een __ 927 | 


cptic requir'd. 3 5 6715 MY 10 1 


. £23 4 TALE: 5; — ** $3. bs 


"Is the Table 5 ths Alben Smple Lavaca: 
apainſt 4 8. Deg. 53-min. and x6 ſeronds. the 
| Diftarice of the Moon's Node from her Place in 
her Orbit, proportion'd, Sc. you have 3 Deg. 
5s min. and 20 ſeconds, Simple Latitude North 
Deſtending; and at the ſame _ 13 min. and 


ESS g gs. 12 


Latitude before taken out, Viz..3 Deg. 56 min. and: 
19 ſec. gives 4 Deg. 6 min. and 19 * 1 
Moon $ True Latitude N orth Deſcending, - my 
3 
I the Fabi of the Ercentvieltirsis of the Moon, 
againſt 8 S. 15 Deg: 24 min. the aforeſaid. Dix. 
ſtance of the Moon's Apoge, the Firſt time Equa» 
ted from the Sun, proportion'd, Oc. as before in 
the Conſtant Logarithm, you have 457 78, 1 
Eecentricity of the Moon requir'd, 2 


57. ſeconds Increment ; which d, 4 

Lars bn in the Exceſs, viz. As wp 45”, the-greateſt Cv 
Inclination' of the Limit, is to 127 45/4, the pre- be 
ſent; ſo is 137 5% the Tabular Increment, to EA 
4% the preſent Increment, viz. Decimally, 12.75: ny 
inte 1. 95, gives fere 198*.; and'this'into ,o563; / T 
gives 10), as before; which added to the Simple: F 


# 


In the Fable of the Moon's Horizontal Parat- N 
_ taxes, &c. againſt 1 S. 21 Deg. 15 min. and 327 
leconds, Mean Anomaly, proportion'd, Sc. is 

55 min. 56 ſeconds, anſwering to the leaſt Hori- 
zonta! Parallax, and 55 min. 5 ſeconds, to the 
greateſt: Their d fference is, 51 ſeconds; and the 
difference between the leaſt Eecensritity, and the. 


WO 


preſent, is o1855. | Therefore, As e's Difference 
berween the leaſt ami greazeſb, Eeceneric 
viz. 23454 :.5*":;: 01855: 4"; which 
ed from 55% mi 6 ſccon | gives 35 min. 52 .-- 
conds, the T purging * in the . : 
DE * Diſtance! of oi Sun's | 
True Place, Ariat that of the Moon, in the Table 
of the Decimal Multiplicators for the Reduttion of . 
the, — Parallax, when out of tbe Sg, 
316 ; by which, 2 55/88, the 

— Parallax before-found , the Product 
Cotich will be always in Seconds) 
be ſubtracted from the a fore · Mund Horizontal. 
Parallax in the Syzygy 3 which gives 55 min. 3+ : 


tal Parallax requi 
The ſai Horizental Parallax, 550. 36, — . 


* 


bung che 


K. 


ſeconds, the preſent Horizon 
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„ thus 'diſconcred' che dean Fin of 
Egliple;: proceed to find out the Places of 
che Moan's Mean Longitude, 'Apoge;; Gel by 
which means you may ever (in fach Caſes) et- 
timate near enough the Elliptic Equation, which 
apply te the aforefound Mean Place of the 
Moon at the eſtimated Time 8 
Freer Oppoſition 4. next ſee how far lat 
lace is "ſhort or beyond the ſaid Comiunction 
or Oppoſition, which Diſtance, being multi- 
plied hy 2, gives the Hour, Se. wo de added 
g che ſaid eſtimated Time; in the firſt Caſe and 
ſuhtracted, in the latter, Which will always to 
© Ar Misutes give the true Time, te which 17 
A&W. calculate: as if it was the True, the 
cels.or Defect will be cafily obtained by the 
Hourly Motion of the Moon from the Sun, 
which _ be explained in the A Ex- 
anos. 


Firſ, Let the Number of che Bdpls for 
the Near 1739 be required. . 8 


> Which in | The: q Mean Place of the e * 
nee ty which at preſent is ſufficient, will be found to 


Degree of be 4 1 13%, to which addin ng 6 Signs, gives 


the True, 


d a be 0 13%, vi. & and: , which Signs the Sun 
| — it is found to enter i in the Months of een 


and July. 


The true ape of the Sun on the Firſt of 
Zanuary to Min. is 95 200 58. which in this 
Caſe may be taken 9 21 "The Profthaphe- 
reſis for the Reduction of the Moon's Places 
1736 to 17395 is o 28? additive, (alſo near 

: enough 


1 


ough Tor the preſene Purpoſe) which,  deing 
tracted from the worefaid Plate of the Sun 


tie! Mean Places ef the | Moon im the ſaid 
Month, anſwers 27th Day (fer?) to the faid 
8* 23%; now adding 26 for the Number of 
Days, *extliffive' from che Pirſt of the Month, 


ble, againſt January 28. (witch, às being not 
Leap-Year, is 27.) you have 9 8”, and there 
Ring” an Increaſe ef a Day, a Degree more 
nu be added to g 19, which gives 5 20% 
e Difference 12, being multiplied by 2, 
fives 24 Hours, vx. the Noon of the next Day, 
or ne Mean Time ef the Change, which is 
Within 7 Hours of the Frue, at which Time 
the” Mean Place of the Node, anfwering to the 
nick Day of the Month,” is ro rt * ; next, ad- 
s 27% viz. 1 Degree per Diem, to the a- 
Prefald“ Place of che Sun on the 1“ of the 
Month, viz. W „ gives 10 185; which 
Within 7 of the ſaid Node, and conſequent- 
y there will then be an Eclipfe of the Sun. 


8 
I 


\Agjio, If for chi lat Sor, ee g 20! 
jou Nitrat 6* 1.6", ant feek the Rethiainder, 


572. 2 among the Mean Flacrs of the 


95 mit © 21 Ry ſaid Month on the "14th 
Ay (which is here to be 135) you ha 
3 i Ditiotence 2, being tmukiplied by 
gives 4 Hours after Neon for the pt 
Oppoſition, and, is alſo within 7 Hours of the 
Frue 5 next, adding" 13, the Numbet of Days 
6m the Pirſt of the Month excluftve, to the 


ifoteſald Place et che” Sen on the Pirft of the 
Month; 8. 9 21, gives 100 4 at which 


Time 


9 


e » P 2 ' 
. 
T ] 


21% Wives 8 24"; - ainft which, Among 


295. 


— 


found to be 10 125 the Difference &*; be: 


Time alſo the Mean Place of. the Node e ill b 


. the Limits, viz, 12 news there 
alſo be an Eclipſe Ee Donn The fa 


Oppoſition. % 12 
The like Method i is to be 2 with, the. pre: 


ceding and ſubſequent Dang and Frey 


if found requiſite. 
e Manner for 


Proceeding . in the fam 
Month of July, the true Place of the Sun will 


de found to be 3 19 32 „ or. 3 20 e from 
N ſubtracting o 28 as before, gives 2 

? the neareſt Number, to which among the 
Moon? s Mean Places in the ſaid Month an- 
ſwers 22d Day, 


to the ſaid 2 22, gives 3 13 25 
by which it exceeds the ſaid Number, againſt 
24th Day, being multiplied by 2, gives 4 
Hours after Noon for the 4200 of the TP, 
and is directly the Time. 


4 


Again, 23 for the Days from the Firſt of 
the Month, being added to the Sun? 8 Place on 


the laid Firſt of the Month, viz. 3 20“, gives 


4 13 fers, and the Mean, Place of the Node 
will be found to be 4* 2*, the Difference 115 


being within the Limits there, will conſequent- 
ly be an Eclipſe of the Sun, 


"4 Laſtly. . If from this lat Sum, vis.. * 15 
there be ſubtracted 6 15, and the Remain- 
der 9* ſought out among the Moon's Mean 


* _ the ee will be found to be 0 
| tne 


and then 21* for 21 Days 
from the Firſt the ſaid Month, e b 


Tr 


* 


* 65 ; IE 


the 401 at 8 at Night, MT Time (which 
is about 4 Hours age True) the Place of 
e Nala Ih * fo and .the Mean Place of 

» Which being but 5 *{ diſtant, 
WE — Ne 42 5's the Limits, there conſe- 
- - -» | quently will be an clipſe of the Moon ; and 
EO thus WE. ple N of „ wil 


or. the Helping 

| g thus 1729 lt for 
oy an finding the Mean Tim 1255 an. 11 5 as alſo 
Tom cheir Number for any Year; required, I ſhall 
zives 2 next ſhew. how to obtain- the true Time. 


hs 00 In Eclipſes of the Su that are. viſible, it will 
55 4 be beſt to begin the Caldulus at the Noon of the 
added Day ben the Eclipſe happens, and of the 
el Moon at 12 Ho. P. M. ha * ih 
againſt 


ives 4 = Elan " | 
hange, Let ĩt be required to 11 the true Time of 
the Oppoſition, of the Sun and Moon in her 
orb March 15. 1736. on which Day, by the 
irſt of aforeſaid Rules, there may be found to have 
ace on happened an Eclipſe te Moon. | The Mean 
gives Places of the Moon, 60 will be found as fol- 
Node flow, making uſe of b ee Equations as in 
e 11 Page 164. 4 if you con we accotding to the 
quent- Theory, you muſt then ply the other Equa- 
f tions, as by the Pete EY. given, till you 
I come to the Elliptic, ene as in this 
8 "nn; 50 „ 
main- Qa e 
Mean * It will be convenient ſcmetimes to obſerve by the Place of either of 
be on | the Nodes at the Beginning cf the enſuing Year, if there will be 4 


Eel pſe at the latter End of the preceding, as ä Year, whic 
the may be eaſily ſeen by the foregaing Rules. | : 


/ 


IR 


ul "ime Tus. Pace . 5 . 0 0 2736 Equal Time, 
| 0670967 360 20% 8. —.— 26 21” Mer. 15. 32h. P. M. 


s A ©- 
> 11 257 Equat. 8 — 
— 6 22 20 o Tr. Pl. 8. 
22 Obie” a 
22 Lat, Nor. Aſc. 


»„„ ⅛0 


"= 114 3 


With 


vin; "gui 22% in 
this Caſe, entering the Table of the Mean El. 
liptic Equation, you have 2 2 2%, next 
with the Degrees of the Diſtance, Adio a © 
(which in this Caſe may be alſo taken in round 
Numbers) and the Complement of the Mean 
Anomaly, as ſt excceds ſix Signs, entering the 
Table of! Reduction, c. ou will have about 16 
to be added to the aforeſaid 2 29 24 1. k. 
2” 45 24 fer for the true Elli tic | 
tion to be added to the aforefaid Place of the 

Moon firſt Equated, which gives 6 6 33 4 


Wich the Mean ange 


about 3“ ſhort of the Oppoſition ©, whence 
the aforeſaid Time proves very near the True, 


to which Time, now calculating again, as if it 
was the True, the Difference will be eaſily 
found by the Hourly: Jon, of the Moon 
from the Sun. 


In this Example, the tu true Place of the Moon 
in her Orb will be found to be 61 6 32 5 
that of the Sun, as before, o 6 36 20”, the 


Diftance of the Moon ſhort of the Oppoſition 
3255 the horary Motion of the Sun taken 


out 2 the Table (Page 272.) is 2' 28% the 
horary Motion of the Moon in her Qrb, her 


Place being calculated for an Hour forwarder, 
will be found to be 37 14”, the Difference of 
"theſe | horary Motions js that of the Moon from 
the Sun, vis. 34 46%; the Proportion then 


for finding the Time of the true Orbit Oppo- 
fition is, as 34 46” is to 60', or an Hour, 


ſo is 3 24”, the Diſtance of the Moon from 
the ſaid Orbit Oppoſition, to 3 54”, the Time 
(as the Moon was ſhort of- the Gppoſition) = 


2A 2 


be added to the Eſtimated Time, as vix. 
Midnight, or 12 Ho. P. M. and thus the true 
Orbit ö is found to be 12 oh * 54 
| F. M. Equal Time. $167 de 1 


bh. you would 2 0 the Places of. the Lum, 

naries at the ſaid Time, it will be as an Hour 

(or 600 is to 37 14, hs Space deſcribed by 

the Moon in an Hour, ſo is g 84 to 3 5 

which added to her Place,? when ſhort as before 

of the Oppoſition, viz, 6, 6 36. 34%, her true 

1 og Place, that of the 9 Sun being th the dre 82 
viz, 12 he. polite. D . | : | FLY 

fp ne | 
theLumina- For a farther. Proof. of * if ah on. in 


wr ts u an Hour, or 60, moves 2“ ek what will he 
chey will be. move in 5' 54 Anſwer 14“; which added 
— . to the aforeſaid Place of the Fug makes it the 
fre, ſame with that of the Moon, as laſt found, de- 
—— 6* for the Oppoſition. - 

ik che Ge of the Moon” 8 "lo 7 an 
Hour forward or backward may at any Time 

be thought irkſome, it may be obtained with 
great ey in the Zyzygys 190 the Fab 


| Method, 


Fir, It is to * . * Mean 
Hourly Motion of the Moon at a Mean Diſ- 
tance and Mean Eccentricity, (at which Time 
the Mean Horizontal Parallax takes Place, VIZ. 


57 30˙,) is ever 33 33”. 


> Next, take the Difference between the re- 
. ſent Horizontal Parallax and the Mean, which 
being * the conſtant Factor 1.1 + 
«i the 


« — 


ind the product 2 to, or bene from, 
the ſaid Mean Hourly Motion, according as 
the preſent Horizontal Parallax is ge, 
eſſer than the Mean, will give the preſent 
Hourly Motion required. 


In this Example the Horizontal Parallax is 
60' 31“ greater than the Mean by 3, 21, 
which multiplied by the aforeſaid "Coſtant 
Factor 1.12,' gives 3' 43” to be added to the 
Mean hourly Motion 3 33“ which gives 
37 16” exceeding | that found . Calculation 


by 2”, only. | Se 5 WT 7 1 St 


The ſame Method of e the true 
Ti ime is to be obſerved i in Eclipſes of che. Sun. 


Having bos exhibited; the Necefſhjies pre 
paratory to the Calculating of Ecli pſes, I r 
fer the Reader to thoſe Books that treat . 
of, the which, 10 handle fully with their Con- 


F 
* 


Kructions, the Occultations of the fix d Stars, 
Sc. requires a Treatiſe of itſelf. The De- 
ſign of this, which was to remove the labouri- 
ous and tedious Operations hitherto uſed. in ob- 
taining the Moon's Place, being thus ended, 1 
ſhall next proceed to the Pen and Uſes 
a the Mn or i Bn <!; 


THE 


KA 


ENT 


Pe 


, = 7 oocc , = ——_ 


1 25 „ 0 r TH * 


Ron 


—üU 2 


CHRONOLOGER, 


SETS 113 . 8 10 


anz Eidubifepviices er the four is; 
$9. tcriour concentric Circles round the 
| Square in the left-hand Diagram are 
divided into 12 Parts, afifchering to 
che 12 Months 6 f the Year ; betiveen the two 
exteridur are contain%d the Mean Places of the 
Sun, ant betten The two next the Mean Ano- 
malies, and under theſe the Months with the 
firſt Day, and tlie Number of Days in each re- 
ſeahve Month ; which indicates, that on the 
fri Day of che Month at Noon, the Mean] 
Phaces of the Sun and Anomaly were as above] 
expreſs'd, in the ſaid reſpective Month in the || - 
Radical Year 1736, which is placed in the] 
four ſeveral Parts round the Square. 
The three next are divided into two equal Parts, 
and immediately under the Months of January, 
February and March, is contain'd the Sun's 
Mean Motion for every fourth or Leap Year 
expreſs'd in decimal Parts of a Deg. as ale his 
Mean 


r TT OOTY _ _— 4 a 


1 1 — 0 


Pay 


Mean Motion for cneny ole Via or Year 
after Leap; Year | (which can never; exceed 
Se — 14 4215 or. e 3? 
cOnds Ne 7 Uan ti he 
ſhort of de id Pein f Aries (iro * 2 
all the Mean Motions ng r Saen 
Jof 365 Days, and unde 
orion of the Moon —.— — in th > 
of. he 8 


ear is expreſs'd in e ne 
elo geo De, 51/7; 


- * 


Immediately . PER PA af 22 
May and Sons are the Motions, of the 
Mean Apomaly r wt, ike- 


Day, e a ae 0 of a 1 and 
and Et theſe again 8 1455 > Motions 'of 


. 


OY the preſs'd in Min. and decimal "waa; a Min, Sc. 

| the as likewiſe the Mean Motions of the Moon for 
a Day and an Hour expreſs d in decimal Parts 
185 the Circle. 


The Tables in the Square are e ſufficiently ex- 
Sun's plain'd per their Titles; but if any thing 
Year | ſhould ſeem obſcure, it will be fully clear'd up 
o his] in the enſuing Examples. 

| n 


17 this Rig bt Hand 4 ieee the! Mean 
Places of the Moon Apoge! and Node, Oe. 
E as before of the Sun. 5 


Between the two lt eeicbterde Circles 


inde the Months of Fanuary, February and 


March, are contain'd the decimal Multiplier 
to the 1. Equation of the Moon, as alſo of the 


Apoge xt bgnifying Multiplier, - | © 


Under the Months of April, May and Fune, 
are the Multipliers to the 1* Equation of the 
Node, and the Motion of che Arete for one Day. 


Under the Months of July, Auguſt aha Sep- 
tember, are the Motions of the Ap pogẽ for an 


Hour, and of the Node for a Day. And 


next follows the Motion of the Node for 
an Hour; and under theſe again, about the 


Square, the Radical Tear, vis. 1 7 . 
The Titles of the Tables i in this 8 allo 


as before of the Sun's, declare their Uſes, 


which will likewiſe be made N Per 


the following Examples. 


In the Table for finding the Dominical: Let- 
ter for ever by the Cycle of the Sun ; after ha- 
ving found the ſaid Cycle per the Rule there 
laid down, ſeek the ſame in the ſaid Table, and 
againſt it you have the Dominical Letter re- 
quifed 3 if there be two, as there will be every 

eap-year, then the firſt is to be uſed to 24 


February, and the other all the Year after. 


Seek 


bupy pu Ot 


12 


. 


„ 7 
| . x 
LS 4 a 
| * 
N 4 S558? . 


1rcles 
and 
pliers 
f-+the 

1 


or Months 
Hand on 45 
ſo on till 
ter 


— Letter — on a Sun 21 Mi: It 


ley. next a 72 the sent 


| prone re dec the Dominical*Iet- 
;Aundet which ydrwiltalſs find the 
Day of. ? the Month ow 3 9 falls 


3 KEY aN 


1 23 be Dominical Letter at the Head of 


againſt fhe Prime (found per the Precept in the 
Table of the Cycle of the Sun) you flave the Da 
of the Month that Eaſter falls on; the Mon 


Fw I is Mea 


next ahave..in the ſaid Se af not found 


OY aun the ſaid Prins Ma 


The Terms, Returns, Sl. S 
by Inſpection per the 2 on 0 — 2 
eee ge N coup © $50 09 1 7 wi Urn 
+1 ETON. 5543 io S197 5E1 


" 3s hd  & Ts 14} 1 


Having thus given ws was e ne · 
cefſary to working Examples, 1 ſhall next pro- 
ceed — eh in l ths: 'various Caſes of the 
Chronolo 


As the * g the Baſis of all theſe Calcula- 
tions, I ſhall firſt begin with computing his 
Place; accordingly let it be required (as before) 


for * December T2, 1738. at 5 h. 27 P.M. 
R r Firſt 


* And here it is 8 that if the PROS OE, eg 
and not Leap-year, you muſt always cothipute for a Day for- 
warder, viz, for 12th muſt be taken 13th, &c. 


ble for finding Eater for ever, and 


— 


— 


2 AY ——— — WM, 48 — — 
N— — — — — ANTS Yay — * as 
— AY 


— 
— — . ̃ ˙ wü 


* Vide Pag. ls. 


96. Ex. 1. 


* * 1 s 
rr REES br bs fro Ag 47 ow : 
13 15). T uf 

— 


2 W a8 wha vt ae | 
Do required ig the 12t 


en ol: re 9 Account er, 15. 
343 b @ 'Mouper . ain | Ma: ate ep 
ella ern gg Bgeght eee ss 
nn Days. . 


30 ba 10 84213 40,6446 


| % 1 4441 .ia60* ;.::; 
in Icy no RA £ aft wt 91 vis 


#7 
h. t 


$58 
my 


| 94071 * . 9 
oo 
5 55 490 . * 


117 mold. 5.440 Hir! ar. 3% TY 17 110 Iv Jil3 MY 
— 


31643 if} 4x * = . *] 57 N 


dead e 
4 1 F799 1 3 


2413 4 


© Me. Mo. „ We. om. © 
1285 5 100. 50 32 RR” 50 a6" ” 


% + \ kv 


+ Next the Time required ĩs 35 27 that is de. 
ally reſs'd 5.45 the Mean Motion of the 
= and li ewiſe __ the re for "one F 3 
an 464 as 

Multiply by - 1 0 
| 12. 320 _ 2 
A 98866 E A 


: — | when... . | 
* "_ — c I” = %s w 
1 
41 8 78 5 4294 2 
4 4 4 4 1 
. bo 3 
— * 8 
- 


3 3 
e 5. za 
en Bom e 2˙ ot which 


* 


„ os wt 


peo dg ee ee 
1 e Days found . as ak ives 
1 Meant Motion and r f 3 56 EN 
> 18; Atomen be — beſie en N 
In che Kt of wer, which gives 


; „ 
705 1 F 


tl 1er a e ny © Mean Place. 0 Mean Anom. k 1 | ; ; 
| 95279 4 %/ 624 14 14 


er D. Nat the Time required Gl the Year 1736, which 
now mult be — to'the Year required 1738, 
Days. ¶ per — Fag. 105, viz. as it is only two 
I Years from the Radix, there muſt be twice the 
7 Numbers anſwering to the Motions of a ſingle 
I [| Year, for the Mean Place and Anomaly be 
Ties reſpectively - deducted therefrom, vix. twice 
Fen > 14 20' i. e. 28 40/ for the Mean 2 and 
ix ey 197 15' 207, 1. e, 30 40 fot the Mean Ano, 
Sb gives for December 425 ene 
nevi 711 een h 24. 05 


A 


6” Þ 5 Mean Place Mean Anom. 8 A; L 

2 ; 225 051 2 £1 917 RY 
1 th 24710 . 0 87.07 jo” for 
of the e 


he Place of the Apop 6d. as e 
Hour a er en Ns 12285 the 255 7 A- 
| 2 | 0 TE3 2% Viva Ag Ch 541% 9 82 ab? 48 t 40 2 1 I 


10] 2 101 


a + Then for the Equation 85 che? Sun's Centre 

entering the Table of that T. 
5 1 A5 above found again he 

sets in the ſaid Table, vis. 5, LY, Head, 

and 22. 118 the 98 5 yu haye. * Io ny Arne wum. 


2 — 


have 744 che Uifkrence of theſe is 1 Whence and eaſe in 
it will be as 2 Deg. N is alway: be Domputing. 
ah #. Marginal diff. ) is to 247” ſo is the diff. 
which Rr 3 1 
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Place of the Sun required; 


next leſs and das 
. 43: yo Sexonds, ; to 


to thoſe againſt. the ſaidleſier Mars. 
5 than the Deg of the preſent 
Anomaly, viz, to be added if the ſame, 
be increaſing, but ſubtracted if decreaſin in 
this Example che 247” is deefealing, and the 
a. 508 1 721 ” decimally pin rd, | 


Ny 


. \ e b by 1 . Mn e 


cr * 
Vi + Cy 

5 

s » 3 4 K 1 * N 
i r Sym ent et | 

* 1 #4 LP a er! $ * 6 mY 
R * 

+ 4 - 4 Bf / 1 * #4 A 
anne Nie 130 27 1 

112 A 7 OP © fs * 9a — 1 » 


4 7 : 4 1 1 * os, &* 47 * 
«4 14 "oo } „* 6** og Ty r 7 0 0 
od Iron ns . 305 in r 

7 ; ; * ? 7 Ws + 
1%, ® p * 5 4 = 7 "4 * " "7 ; 7 8 is ef * * * 4 6 a 5 ph * * 

2 — N 4 


j wf + 2 | bk a 44 % 1 4 6 2 
* . * - A 
FO SAM d5 + 142 322 | 
Bis ,7 4.9 . % 
.. 


as bs divided b 2, he Miigal ar. 
(chat is alwaysraking'th 16 half;) you have 213 
to be deducted from 99 * Totind as E, 
dog p bre Sn. en 12 58”) the true Equa> | 
tion os * Centre in Seconds required, 
which be | 
Forte d Th lade öf the Sun before found, 
viz. 9 2 I 4 gives KY cf 6” the true 

brains be: 


fore found I per. the T ables, ha wk of 


C4} F * 


e This ſpecial regard is to be a with all 
the Tables, viz; when the Sign, c. you enter 


with is not to be found at the Head, you muſt 
then ſubtract it from 12, which diff. you will 
always find there, when operate as before, but 
on the contrary, if the ead Title is ſubtract, 
Es ou muſt then add, and if add, ſubtra& the | 


tion ſo found. | 
1 fa. Thus 


8 „1 


bracted as the Table directs 5 


e obthintd the. Giowid awark, 
1 : tlie Phe of he Sud, I fhallinexr x proceed 
the Uſes of Ker Pages | 


12.4 %o NM bn ohn b G yr 


And firſt for his Declination. 2580 th SLE = 


Ie Phe of the 8 un is g. 1 „Ae hich not | 
>..0; be found ac "the How! ef the Fable, 
malt thetefore bt ſuhtracted from 12, che 
iferonda:is 2* 28*12/ Which now being ſound 
heres: aud entering the Fable of the Sun's 
Viciination there with under 2 and aggi ft. the 
Netz deſd Marginal, Deg. via. 24 you: have 
year pho 25 347, then greateſt | Declination takes þ The Num- 
Nie, next in che Table, which hete may _ this. 
diff. | N 23.5. the differente is 153, whence it gmlly 
171 ill be as 6? the Marginal difference is to S 

ny 153, i 4 12 the difference between the Comparr. 

e, Ur Marginal Ne. Sc. the Numbers <0 
PS e Table with to 1 ferè, which added 
"ot 5 235 347 as: the ference was increaſing - 
ES pives 23. 454 the . Declination n ] 


i o 4:5! 


Here. it ist to be noted, * when the Sign the 


F V/eki 
2 * 


Pan i in, is under 6, it is then North Declina- 
ion; if above Sbuth, and is therefore in the 
, reſent Example South Declination; as being 
a Signs, he above Docimal being reduced, c. 
nter Fives 2g” 27, Ga. and is 7 17 thee Declina- 
uy lon Fer: Tables. 00 7 4 5 
but To. 3 the A 46 the Sun Rifing and 
2 Petring, with the en of the 1 and 


2 52 250 
With 


With the Declination thus found; enter th 
Table titled O Set. © Riſe, &c. and under the 
Latitude at the Head and Declination in the 
Margin, you have the Towns: per Min. of O Set. 
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ſwering to the Equation of the Sun's Centre aa 
required, which muſt. be applied to the appa- 

rent Time in the ſame Manner as before to + 
the Mean Place gf the Sun, viz. ſubtracted. 
The ſecond Part of the Equation of Time de- 
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being not to be found at che Head = the Na. 
ble, it muſt, as before noted, be ſubtracted 
from 12, and the Remaindet (or Complement) 
fought at the Head of the ſaid Table;'-viz, 
2" 28* 12, under 2 at the Head, and 25 
in the Margin the next leſs chan the Deg. 
to be enter'd with, you have 1' on or 4 
and againſt 3 Signs the deg) (the Ta- 
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whence it will Ni Ar 5 3 55 
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remaining 4“, amounting in all to 18h 75"12'24" 


to Which adding 39“ —_— of Time de- 
P 


as the ſame wa 
additive, 


® If there be Thirds, ahvide by 15, the Quote will Wy ab th 
Remainder fo many Times 4 Fourth. 


„ on the Sun's 


e the 
ours, 
| | 


4 4. 
Tram- 


Qua- 


Next, 


then” 


245 
e de- 
e Wa 
liti ve, 
„ and the 


Aditiveycolakegte "_ 24% 
Aſcenſion in Time re red, or if 251 57 51"th 
fight Aſcenſion of the ſaid Point in the Eclip- 
tic before found be by this Rule reduced to 
Fime, it will be found the 8 Si it wm 
alſo by the Tables. anna 

"Having this Giparched. 7M orincipal Uſes 
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Head of the Table, anſwering to the aforeſaid 
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that of the Sun before found, viz. 9 148, 6", 
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which as the Sign entered with, was 8 
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At the Head of the Table (as before of the 
ſecond Equation) you have 47% for the third 
Equation, next with, the Diſtance; of the Node, 
firſt Equated, from the Sun, viz, 4 18 * 2 
(as before with that of the Apoge for the ſe 
cond Equation) take out the Multiplier an- 
ſwering thereto, by which multiplying the ſaid 
47 gives the preſent third/Equation-requir'd. 
As the ſaid Diſtance of the Node from the 
Sun cannot be found at the Head of the Table, 
therefore you muſt enter with its Complement, 
viz. 7 11, &c when the ſaid Multiplier will 


be found to exceed 99, which being! ſo near 
Unity, it may be taken for it, by which the 
whole 47” will be the Equation required to be 
added contrary to the Title of the Table as 
the Complement was made uſe of; which gives 
2* 3* 0 42” for the Place of the Moon the 
third Time equated. TRY 
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fo more ready for Uſe, s. 
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ge the firſt Time equated from. the Sun (being 
the ſame with that for the ſecond Equation) 
when proportioning with the * Marginal diff. 

- | as 


3 


©  # Which being always 5, inſtead of dividing thereby, multiply by .2- 


=. iy C6 - Er Go ee = 


| 28 in cher Tables 8 will obtain „le „mern 
tion, accordin „ which here will be found 
1 £6: h 22“ 26 be added to the Place of the A- 
poge the firſt Time equated, which gives 
* 2 41 46 for the true Place of the 3 

ge, Which. being ſubtracted from the Place "bf 
the Moon the third Time e <uated,” gives the 
Moon's Mean Anomaly, an PR this 2 2 
2 5 7 28" aq r 


e , Abs 
For the Mean Ellipic Equation of >. 

n 5 117 Ft AN.. NI att £ 

With the Mean Anomaly; or its — 

ment, enter the Table of the Mean Elliptic 
quation of the), and take out the Equation 

near I in like Manner, as! in the other T ables, which 

h the | will be found in this Example 2%16'' 127“ to be 

to be f added to the Place of the Moon the third Time 

le as equated, next to reduce der, 5 the erp "Figs 

gives the following er K marie PR N J 


F or the preſent Eccentriclty » p. 


ge. Enter the * of that Title with SC di- 
+: [ſtance of the Apoge firſt time equated from 
an- the Sun, and take it out in Manner as other 
Deg. ac: prong which” un this pA FRG will be ue 


d al- Nert for the Uſe of che able of Reduction of 
1 | "the Mean to the true Elliptic ON D. 


1 o- Immediatelyunder the Title, is to be under. 
eing ſtood the Anomalies of the ) to every. 3 Sign 
ion) or x5* for the firſt 6 Fe Next under thoſe 
diff. * and 821 18 which is the 

—:. 


ded to the Mean Fips 
gives dhe Trur- TILE? 


At the Mean ee 
Mean Elliptic Equation is th e Ti 

the leaſt Eccentricity, vis. 4492, you — _— 
Seconds alſo under each reſpe&tive Anomaly to 
be ſubtracted from the Mean Elliptie Eee 
tion, n then gives the True. | we. 


* 
7 of » + Rel 


Lay, the ſmall Numbers aainſt the Mean 

— are for finding the Seconds which 

before was hut to every +: 1 _ fo _— 
7 + of Se That * * 5 


0 "Add any rwo Numbers ry of . — wag 
Sign, or 18 of Andmaly diſtance together, 
next to half of this — adding the ſmall} 
Numbers directly between them gives the Se- 
conds required at 7 f, or rden Mean 
between che ſaĩd two Anomalies. 


This being premis'd, I ſhall, proeeed 10 the | 
„Alhaſtrarinn thereof, in the preſent Rrample. In] 
which the Andinaly (viz. its Complement as it 
exceeded 6 Signs) is 0* 22? 31 4% next as the 
_ preſent Eccentricity exceeds the Mean, the Se- 
conds anſwering to the ſaid Anemaly againſt 

the greateſt Eccentricity muſt be ſought ; 

but when the preſent Eccentricity is leſs than 
181 the Mean, than the Seconds againſt the teaſth 
Wh Eccentricity anſwering to the then Anomaly] 
'' muſt be fought. The aforeſaid Anomaly, 
14 „l. 
7 — al Hit ethos hip 
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viz. o r. 10 —— * 
vin 155 1? or 30% the Seconds reſpec- 
n . 1089 and 2126, bein 
added together, make 32 18, to half of "which _ 
addivg the 16 diredtly'midet "9644 them, 
makes 1617," for'th& Equatidn tb. de addet to 
the Mean Eilißt ie Equation, which gives the 
True nat 22 2 80 05 aud fte great- 
ſt Eccenericity 667 565 . 12 the preſemt Ano- 
maly aye ge P 225 , the Exceſs muſt be 


% and the next greater, viz. 2126 is here 
1255 whence it will always be as (the 
conſtant” Difference) is to the Bat of 
I | Seconds; thus found; ſo is the Exceſs of the 
r preſett Ahomdly Ave that before found in the 
at x Table (Which is Jake alſo 1 4) wot to oe Seconds 
2 _ added — thbſe > 0 ny 2 1 
Im grrateſt Jeſt” centri de 
he Se- being always a ebnſtant Diviſor, and a8 Nel. 
Mean] tiplication is eaſier than Diviſion, inſtead of 
dividing thereby, 5 85 1 oy The 


5 e in ao 
g T .. 7 
p * ; — 4 { / * 7 * 1 8 & ; n 
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® Which in this Cale oF PR 3 * hw 
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— — or, thus : The Diff. between 


als 


4. 


— — 
8 
— A - 
en ae —— er ̃ —y—y—ꝛ—ꝛ— 
8 
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> 4 ” 
wt BD 2 | — 


4 Vie ws in the 4 Multip lier. 8 as it 3563 f. |, 


exceeds 5». — 5 have been made 
83 and in 92 2d. 43 as 8 3958 


BY 4 of 7 5 | TP — 4 

& J# ; | k wavy +: 

> A 

8 119/27 — 

5 58 f 301636. 

J MISS (2 bd £43 FE 74 721 F'] f : A 
36: 151-275] Aer 

1211 l DES + Le, 10 5 „ 1.20661 it 

ef 


which. Res BY to 1617" "makes 1618”. true 


Number of Seconds anfweri Ee the 1 


Anomaly at the. ſaid greateſt N 
Next; to — theſe to ths Namber. of Se. 


conds anſwering to the preſent Eccentricity, as 


the ſame, viz. 6625, exceeds the Mean, 5505, 
ſubtract the ſaid Mean therefrom, the Dif. is 


1120, in which Caſe it will always be as the 


Difference between the Mean and the greateſt 
Eccentricities, viz. 1173 (which is conſtant) 
1s to the Number of Seconds before found a- 
gainſt the greateſt Eccentricity (in this Exam- 
ple 1618) ſo is the Difference between the 
Mean and the preſent Eccentricity (which is 
here 1 1120) to the Seconds 1 18 


1618 


* 

3 * 1 
N 
= 


5 120 6391 N 

| 266 L & 4% 45” 
5740 3." | 

r a abu ils 1048 


N 45”, , as the preſent Eccentricity is 

r than che Mean, being (as it muſt al- 
ways be in ſuch Caſe) added to the Mean El- 
liptic Equation before found, viz. 2 16“ 12” 
gives 2 41 57" true Elliptic Equation, to 
de added to the Place of the Moon the third 
Time Equated, which gives her Place the fourth 


Tims Equated, vi. 2 Ly 52 390 


When the preſent Kectatricity 3 is ef than the 
Mean you muſt operate in all reſpects as before, 
with the Seconds found in like manner againſt 
the leaſt Eccentricity and De erence between the 

preſent and Mean Eccentricitles, &c.:which then 
— be ſubtracted from the Mean Elliptical E- 


08, to give the T rue. Vide 1 £4... * 
For the Variation * the I. 


'F rom the Place of the Moon the fourth Time 
Equated, ſubtract the Place of the Sun, and 
with the Difference (or its Complement) which 


in * Example is 5 4 4' 33", enter the 
Table 


Table as before for the ſcrond on and 
take out the Multiplier anſwering thereto, which 
will be found . 7867, next in the ſaid Table at 
the Head you find Var. N. i. e. the Variation 
according to Sir 1/ase Newton,'to be 33 12“ 

then, with the Mean Anomaly, entering the 
Table of the Increment thereto, it will be found 
as before, with the ſecond Equ aon, to be 240”, 

or 4 js which added to 330 RO „as above, makes 

3” 1a”. | 


* * 


| Decimal Multiplier — 
Variztion | 2465 


1 
P 28 


| i 1544711 FF. + * | 3 
P Ws. O's op + „ * 
4 
. \ Cf T4 „ , Pr * # o 
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„ ere, Lot ee 438 Tj 
2 * , #' % | © 8.4 
« . ol . . 
— 4 * 


42 
96 
_\ 
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% 
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= \-a—T oO _ 


8 — 

4 e. "gl 16” fork 1 2956524 
1.94 4 

to IM a gontrary to [the Title ig the 
Margin, as the Complement was uſed; from 
the Place of the Moon the fourth Time Equa- 
-ted, which gives 2* 5 23 23 Fhe Flags. af 
the $0008 ee fifch Time Equazed. | 


Fer de Ke K Equation of 5. ts 


8 Place of che Mori the fifth Time 
Equated ſubtract the Place of the Sun, which 
in this Example is 5 3% 33“ 19”, alſo from 
the true Place of the Moon's Apoge ſubtract 
the Fase of the Sun's A which is alſo 
Bere 1717 24, 16 Add theſe two Re- 
mai N ther. zejecking the Circle or twelve 
Signs," if ey exceed 155 next with half this 


F 


NY v0 {<< O EMT . oe” 


Sum 


. 


, and 
which 


- + | Place of the Moon laſt Equate: 


Sum or ir Remainder above : 12 275 or he Circle, 


which here is 2 19 30 16 „take out the 


e „ * which will be 


. wh . 


6293 wy 


| . 4 
; * 6. _ > ow 2 
8 * * * „ w . 
4 * at 7 % 64. 4 E. A Tabl e. bu 
* 13 - 1 4 ; « iS a wy + LF 1 1 5 . ve] 


8 . 
5 "4 
"y * 


37466 
85102 


91. 2485 Kern? 31” 


whith 10 31% best Werd ted PII the Place 


of the Moon! the th Time Equated gives 
5 21 32“ for: the * Plate of the Moon 
175 ſixth Time Equated: 


For the feyenth Equation v. 


| - From. the Pla ce 'X the Moon the Gath Time 
Equated TubtraE the Place of the Sun, which 


bi es 5 3˙ 33.40% with the half of which ta- 
ing 


out the Multiplier, as in the laſt Exam- 


ble it 775 be found . 446 1, by which multi- 
plying 145”, as ſerving _— for 


both nations, 21 will have 1 4, which E— 


quation likewiſe follows the Rule of the laſt, 
which being therefore alſo ſubtr; ted from the 

* gives 2 6 
20' 48” for her Place the ſeyenth Time Equa- 


ted, which according to the "Theory is her 
Nagy. in her et 3 


a * — 


5 


0 


8 * n en i when the Sign den e id an, 
der 3, but added when above, 


; | Vs aloe 8 
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For ths true Place Cl the Node: Kick 
Wich the Diſtance 6f the Node firſt Equated 
from the Sun (as found for the third Equation) 
viz, 4* 18* 21 5g", enter the Table of the ſe- 
cond Equation thereof in manner as of that for 
the ſecond Fans tion of the Apo. ge, which for 


the ſame Reaſon is alſo expreſs'd in Deg. and 


decimal . Parts, which 9218 uation will be 
found by the Methods uſed in the other Ta- 
bples to be 1» 28 to be ſubtracted from 
the Place of the Node firſt Time Equated, 
which gives 4 11* 57 35 for the true Place 
of the Rog required, „ 


For the Inclination of che Limit. 


The Inclination of the Limit at 7 is 1 3 , and 
againſt 8+ it is 4 the Diff. is 93 next, as the 
Deg. you entered with was 11.6, it will be as 
30 or 1 is to 9, fo is 11.6 to 3“ fers, which 
ſubtracted from 13“ under 7. gives 10 for the 
preſent Inclination of the Limit. as, 


Next, ſubtract the true Place of che Node 
from the Place of the Moon, in her Orb, which 
Diſtance in this Example is 4 2 3" 23" 1 . 


: For Ke NAG and Exceſs. 


With FI Diſtance, or its aten of 


the Node à) in her Orb, enter the reſpective 


Table, which Numbers are here in Minutes 


and Seconds, when the ſimple Equation anſwer- 
ing 1 will be found 4 45 ; nerd. for the 


Exceſs 


Exceſs at the > Fines it will — As; 30? or 

15 D V which ie is found: to decreaſe in t 
faid 307) ſo is the Deg. entered with above the 
ſaid Sign to 80, to be ſub. from 42 r 
24 the Exceſs anſwering to the aforeſaid, ſimp 
Reduction, which Exceſs muſt again he 1 
thus, as 18 the greateſt Incl ination of the Li- 
mit, are to 19, the preſent Inclination found as 
before, ſo is — FO = firſt taken out, which 


here is 34 to „ Exceſs: to he 
added to the fp Tm Redu before found, 
which. gives g 4”, 2405 bao an Reduction and 


Exceſs, which is to be added to the Place of 
the Moon in her Orb, which gives 2* 5 25" 
52" for her Place in the Ecliptic, 1 3g. FT 


For the Bade of the. 5. 


With the aforefound Diſtance of the Node 
from the Moon in her Orb entering the reſpec - 
tive Table, the ſimple Lat. will be found 4 
34% 41“; and here it ig to he noted, that when 
jou make uſe of the Comglement in ae 
the Table, the Latitude will be direQ! 
ſite in Name to what you find at "oe tie 
the Table, as in this Example it-is found to dof 
North aſcending ; but as the Complement was 
made uſe of the Latitude will — be 
South deſcendin the Increment is thus found, 
the greateſt is 18 but at the Head of the Ta- 


ble under 22, che Complement, Se. entered 
wich, you vil have 16, wherefore in 307 there 
will be bur 2 Increaſe; ſo that it will be as 
30 is to 2, ſo is the Deg. c. entered with, 
UIZ, 69.61 to 44 or 26 to be added to 16 
at the Head of the Table, as before, whence 
u 2 


the 
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the e Tabular meal be 76 265 
which muſt be reduced as was the Exceſs, viz 

as the greateſt Inclination of the Limit 18 (or 
rather in this Caſe: for the Lat. 1 45 1 
to the preſent taken out at the 


the 
Node, viz. 10, ſo is 16,44 to 9465 the 


preſent Inerement, which added to the ſimple 
Latitude before found, gives 4 43: 57 for the 
true Latitude South deſcending of the) re- 
quired, and i is within” * "or he: Tables. 


And chu is the Place: of. Ahe; Mas Ge. 
ſtrictly computed according to the Theory from 
the Chronologer, when, if every reſpective E- 
quation be taken from the Tables, and compa- 
red there with, there will be found ſcarce any 
Difference, or at moſt none that is conſiderable, 


- The ſame might alſo have been done with 
three Equations only, as in Pag? 264, making 


_ uſe at the ſame Time of the Variation; Va. M. 


i. e. according to Mr. Machin ; but the Theory 
containing more Operations, I] e . that an 
Example according thereto would be moſt con- 


ducive to the clearing up all an, chat 
may ariſe in theſe Calculi. Fs, 


Fos or - the Right Aſcenſion 8 5. 
Fine the Right Aſcenſion of that Point of the 


Eeliptic the | is in, as before, of the Sun (p, 313) 
which will be found to be „63˙ 300 22, and 


Which THe is we 415 e e 
J. Tt S . 75 ö 1 : For 


4s * 1 A. a 
"i * 


ene dhe Nn un et 5 conan Multiplier ,0565. | 


and her Lat. be North, you muſt then add the 


* 


* au 


"Fo or be Moon's ns; 


c ; Fenck the Right Aſcenſion of the + Moon in , 
Time at Noon of that Day ſubtract that of the 
2 Sun, adding 245 if Sub. cannot otherwiſe be 
made, the Remainder will be nearly the Time 

the Moon's Southing, to which adding 2 min. 
and + for every Hour of the ſaid Remainder, 
you will ws. obtain it Mil more accurate; 


* * 


=. 


8 N | N 4 i in 

Right Aſeen, I in Time 2 57 

Ditto . — Cy 6 52 
eb P.M. 9 "al 5 

For the Hours of the. Remainder „ 


Time of 3 Southing not re- 485 | | 
3 the Lat. | | 5 10 17 85 


Next, to e for the Lat. it l be oh- 
ſerved, that when the greateſt Latitude takes 
place, viz. about 5, there will then be about 
8' of Time Difference of her Southing, found as 
above, which may be eſtimated in other Lati- 


tudes near doe by Proportion. 1 =P 


Then to find when it is to be added or 
ſubtracted, obſer ve this Rule. 


1 the Moon's Place is between the firſt Deg. 
of =, vix. 3 Signs, and that of *, viz. 9 Signs, 


| ſaid 
1 Whoſe true £ Place is then (VIZ. Dec. 12. 1738.) 25 20 48 60 : 
f Ditto. 9: * 122 


* When the Hours exceed 12, it is called ſo many Hours in the Morn- 


Ing, as is the Exceſs above 12, 


. ende A #019138: w T. 
faid Min.: to the Time of hes Southing ; but if 
her Lat. be South, you muſt then ſubtract them. 
Again, if her Place ſhould be between the firſt 
Deg. of w, viz, as before, 9 Signs, and . 3 
Signs, and "her Lat. South, you muſt then add 
the faid Min. but if North; you muſt ſubtract 
them to and from the Time of 895 N 
fone as before, | 


In hs prefent Example the Moon's Ws 
viz, 2%, Ec. is between 9 and 3, and her Lat. 
8. being alfo nearly at her greateſt Lat. the 8 
may be taken, the which, according to the Rule, 
being added to her Southing before found, gives 
10" 25 35' for the true Time of Southing, 
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For the Peclination of che 5 F 1 


Find the Declination ft that Faint of the E- 
cliptic ſhe will be = * (as before of the/Sun,) | 


which 1 in this Example will be found 21* 35 ' fare. 


en for every Deg. of Latitude allow. 3 
which in this Example being nearly 5, will be 
about 25', for the 3's Lat. 4 Min. 0 found, 
always take place when the Moon, Sc. is in the 
firſt Point of Aries, or © Signs, "and decreaſes 
to o, when ſhe comes to the firſt Point of =, 
or 3 Signs, when it increaſes again in the ſame 
manner as it decreaſed (in both which i it is near- 
ly in Proportion) till it arrives to 25; again at 
the firſt Point of =, or 6 Signs, when it ob- 
ſerves the ſame alternate Method with the other 
6 Signs; it the Lat. had been but 3“, then 

there 
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* By: adgng to her Pl:ice at Noon 2 2 * for every Hour, Ge, after 
der Southing. -. | 
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3 a " 
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there would have been but I 15 to as obſerved 
_ ny _— 77 I f 5 J ap tho 1 


i this Eagle xf hs * Place dens 
2 8%; Se. falls within the firſt 3 Signs, and as 
the aforeſaid ag. wilt-vaniſh at che End of 4 
Signs, at that rate it will loſe about 8/ at the 
End of every Sign, and con 1 ntly 16 at 
the End of 2 Signs, and as the Moon is about 
ge, or a fourth Part of a Sign farther advan- 
ced, there will be a fourth Part of 8' more de- 
creaſed, vx. 2, which added to the 16', make 
18, W which being now ſubtracted from 25, as 
above; leaves 5, anſwering to the Place of the 
Moon, which muſt always be ſubtracted from 
her Latitude, and the Remainder, which in this 
erer is 4* 53' 50", to be applied a8 follows. 


It has been before: Don; That th Pointe of 


ihe Ecliptic in the firſt 6 Signs are of North 


It rt and thoſe of the latter South. 


Therefore, when the name of the Moon 
mall happen to be of the ſame Denomination, 
iz. North or South, with the Declination of 
the Point of the Ecliptic found as before. 
Then this Remainder muſt be added thereto, 
otherwiſe it muſt be ſubtracted, which gives 
the Preſent Declination of the Moon required. 


In this Example the Declination of the Point 
of the * before found i Is. 

North 21 35 0 

Rem. as above (Lat.) being Ss.) 4. $220 


Remains 's Declin. North 16 41 10 
But 
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* N 5 2 is ee thee De: 
clination of the Point of the Ecliptic, the ſaid 
Declination muſt be taken therefrom, when 
the Difference will be the Declination + 85 


n the ſame D ,.n4 with: the Tat. 


kor the Ring and Setting df the Moon, 


F rom the © Change to the Full it is called her 
Setting. 4 3 3: 


. F rom the Full to thi Change her Riſing 8. 


In the praſcae: Example, by ſubtracting the 
Sun s Place from the Moon, it will be found, 
as has been before, to be a little above diſ- 


tant from him; therefore as ſhe is not come to 


the Oppoſition or Full, it will b her —_ 


0 be ſought for. 


* 


5 order to which, with his FR ka "We 


found, enter the Table of the Riſing and Set- 
ting of the Sun, as if it was the Sun's Declina- 
tion, (which in that Caſe would be the Time 
of his Setting) and take out the Setting of the 
Sun 3 — thereto, vis. 28 29', to which 
add the Time of the Moon's Southing, and ſo 


many times 2' 5 as are the Hours of the Moon's 


Southing after Noon, and you have the Time of 


the Moon's e on nn e 6 3 


of 
2 
1 A 
K 7 * 5 — * 
" * 
wy . 
I De 
* 


he ſaid 


when 
quired 


[ime 


. in the Morning required; Arid 


Time of the Sun's Setting with, PE bt | 
_ "ths Dect. aforeſaid 3 5 of be 
E Time of, Moon's. Southing 716 24 40 


Equation for Nets Vo 21 42 
Time of the Moon's" Setbing 


1 6 % 29 
The Time of the Moons Southing, with 


the Equation, is the Time of her Continuance 


above the Horizon after Sum- ſet, and in this 
Example T0 h. 46 29 | 2 a0 


FEELS of 
mn For che Moon's Rifing. 
Here it is to be obſerved, that in this Caſe 
the Moon's Southing will always be found 12 
or more after the Sun, which ſubtra& from 240 
the Remainder will be;the Time the W be- 
fore the Sun of the ſucceeding, Day. 


Next, as before of the Setting, you müll TY 
with the Declination of that Point of the Edlip- 
tic the Moon is in at her Southing, find what 


"an 8 a a £ 


Time the Sun would riſe there with, from*which ,*' *Fi 
ſubtract the Time of the Moon's Southing be. Trepte. 


fore the Sun, found as above, which gives nearly 
the Time of her Riſing; but to be ſtill more 
accurate, ſubtract the ſame from the Time of 
the Moon's-Southing firſt found after the Sun E 
when deducting therefrom ſo many times 2' 72 
as are the Hours, Sc. of this laſt Difference, 
gives the true Time of her Riſing required. 


And here it is to be noted, that when the 
Time of the Moon's Southing betore the Sun 
X x n 


+ In the laſt Example 2 min. ore ſixth was uſed, which ſhould be but 
2 min, one twelfth, when it wi] be as above. 


is e 1 that of ha Sun 40> found 
as before, the Moon's Riſing is then faid to be at 
ſuch a Time after Noon of the fame Day; but 
when leſs, at ſuch a Time of the ſucceeding 


Morning, 
Example. 


* the Moon's „Ring be required Dec. 18. 
1 738. at which Time at Noon the O's Place 
by 75 41, and the Moon's & 14* 155 VIZ. 


* 7.41 and 4 14* 15 1 


* 9 2 Aſcen. i in Time 9 6 36 
0 ditto n 23 


ö 1 JJ%%% o ole oA8 
pe hs = Eh BE Holes ORR 30 ow 


-v ei True Time of Southing 1 8 3 48 
Conia to 24 »*s So. before © 8 56 12 
© Riſe. in 14* & s Place above 4 30 © 
Þ So, bef. © a © Riſe (+12 ho.) 7 33 48 
For 2b 2 diff. à true Time Des . e 6 
| © Southing ſubtr. fene, e 2484S 

True Time of 578 Riſ. Aſterg. 7 18 10 


The Difference of the true + Times of the 
Moon's Riſing and Southing doubled, with ſo 
many times 2' * as are the Hours of the ſaid 
Difference, gives the Time of her Contmuance 
above the Horizon. 


eds 


Having thus (as before of the Sun ) gone thro? 
the Tables of the Chronologer with reſpect to 


the 

At which Time ſhe has no conſiderable Latitude, 

+ 15 h. 3 min. 48 ſec. leſs 7 h. 18 mn, 10 ſec, doubled gives 15 h. 
31 min. 16 ke, to which adding 16 min. 10 ſec, for the Difference, gives 
15 h. 47 min. 26 ſec, for the Time above the Horizon, 

When the ſaid Double exceeds 24h, ſubtract 24 h. eee, the Re- 
ma nder is the Auſwer. 


„ found the Moon, I ſhall next ated to its Uſe in 

to be at ¶ diſcovering of —— for nf Tinte' paſt o or 
y; but to come. 

1 firſt Hiſtory a . of a 96 

tal Eclipſe of the Sun predicted by Thales, 

1585 Tens before Chriſt, by which Eelipſe 


. 8 p Ja memorable Battle between the Medes and 
„ TICe ¶ Tydians was put an end to, and Peace enſued 


'> 992. | thereon. 
"8 _ F rom the Birth of Chriſt to the Radical 
3 33 Year 1736, are 
9: 23 0 Compleat Years 1735 
o 25 Tears before Chriſt 585 | 
6, 
5 12 © 4 Year ds 4 Year. 8 4 Year, . 
We 0 Cir. Cir. 
; 38 . DE. 
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e Re- o Which will always be found ſufficieat. 
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340. 


there has been found 7* 235, c. to be added 


ſaid Month in the Radical Year 1736, are as 
follow, 
— O Þ 0 


2320 Ve. ** — 17 3623 —12 57 36 + 23 12 29 


The 


PO 


1 Nen, to hoe: che: Time of che Year an 
Eclipſe ſhall happen, we muſt, as has been — 
ready ſnewn, always have regard to the Place 


of the Node; aceordingly in [this Example 
(as going back) to the Mean Place of che N ode 
on the Firſt of any of the Months in the Radi- 
cal Lear 1736, to reduce it to that for the 
Time here gone back to, when it will be beſt 
fo begin with the Month of January, on which 
the: Radical Mean Place thereof i is 6% 10?, Sc. 
to which adding 7* 23, gives 2 9% biz. it 
for its Place, which Sign the Sun does not en- 
ter till May, which is the Month we miſt now 
direct our Courſe to. Accordingly. the Mean 
Places of the O, ), and 8, on the Firſt of the 


"May 1. 1736 1 20 30 8 — 4 0 9 


Mean Places. 2 53-47 - 345 17 

ere the "wal is above 24 Deg. diſtant from 
the Node, and conſequently 1 ſuffer no E- 
clipſe the Preceding Part of the Tear. 9 


1 27 12 38 


Rl It may alſo be obſerved, ite the ia is 
jaſt paſt the Conjunction, wanting, nearly 11 
Signs of the next, which reduced to Deg. and 
the fame divided by. 12, will give the Day of 
the next Conjunction, viz. 329, divided by 12, 
gives a little more than 27 Days, which added 
to the firſt Day of the Month, gives the * 
or 


rA 
een al- 
e Place 
xamiple 
added 
e Node 
e Radi-: 
for the 
he beſt 
1 which 
8, Sc. 
biz. 11 
not en- 
{t now 
Mean 
of the 
are as 


7 the Change, at which Time FE. Sun will be 
about 27 farther,” "and alfo within g* or 4 of 
the Node, allowing it to go back a Degree, 


and * conſequently will then ſuffer an Eclipſe, „ rag. 
and is the ſame Day of the Month mention'd by 293 | 


Sir Iſaac Newton in his Chronology. If it be 


required what Day of our Week this anſwers = f 


to, the Cycle of 5 Sun miſt firſt be found, 
which for any Time back will be as follows. 


Subtract *g from, the Number of Years before 
Chriſt, divide the Remainder by 28, laſtly 
ſubtract the Remainder, if any (if none, 28 is 
the Cycle) from 28, this laſt Remainder will 
be the Cycle required, which in this. Example 
will be found to be 12, and the Dominical 
Letter G3. whence the firſt Day of May fell 
on Tueſday, and con ly the ts, whereon 
this Eclipſe happened, on a Monday, in the 
58 ny Year before Chriſt. - | 


In the fame Manner with the proper Num- 
bers may the Prime be found for any Time 
back, viz. by ſubtracting 15 and dividing by 


19, Sc. 


Jaſepbus writes, that an Ecli 25 of the Moon 
preceded a little the Death of Herod the Great, 
in whoſe. Time our Saviour was born, which 
the learned Nicholas Man, Eſq; preſent Maſter 
of- the Charter- Houſe,writes in his Chronology, 
was computed by Kepler, as it is alſo by Mr. 
Whiſton in his Aſtronomy, to have happen'd in 
the ' 4th Year before 0 our CORE LO of the 
Birth. of r 

Compleat 


. When the Number of Yau teak exceat 9, otherwiſe they muſt be 
ſubtracted from 9, the Remainder is the Cycle. 
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3 5 6o Cal 
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T4) 26 37 70295 30 50 75436 


By adding theſe Numbers of the Node thus 
found to thoſe in the Radix on the Firſt of 
January, it will be found, that the Sun will 


ww 


* 
re. 


not be there till about the hw End of Fe- 


bruary,-of Beginning of March, the Mean Places 
on: 5 E irt of March; therefore are as > follow. 


-. . * * 
4 p \ « 1 * Re . Pp 
IVES SLE | 1 p; 'F * 5 N * 2 f 
k $44 424 | ' ' +. x ; *. > x73 2 . ” 
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24 Radix 71 20 22 36 11 22 57 17 6 7 5 Fl 
Ot”, eo IGG 37 bat 29 39 50 +5. 5 34 39 
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(th Yebef-Xe.1 6 95 59. 0 I ASA 37 7 1¹ 12 48 27 


Here the Sun 13 K cording to. "hate, Mean 
Places) about 3 fromt e Node of the Moon, and 
ſubtracting the Sun's Place from her's ſhe will 
be Found to be about 45 Diſtant, which. di- 
. 12, gives nearly 4 for the Number oſ 

Days fi 


* — 2 


uf 2 Conjunction, for which deduct- 
F ee Sun's Place, he will 
ſtill be 94 * — Deg. from the Node, and 
conſequent] there was _ an Eclipſe of the 
Sun, vix. 24 the 26th of ag being 
Leap-Year, and the Cycle ®* ©. bye” 


Next, by alt 6 'Signs to "hi Place of the 
Sun, you will have the Oppoſite thereto, viz. 
5* 79, from which ſubtracting 1 that of the Moon, 
vix. Oi 22 the Difference 4 15* will be what 
ſhe wants of the faid Oppoſition, which being 
reduced to Deg. and divided by 12, as before, 
gives above 11 Days for the Time of the Op- 

oſition, for which adding 11 Deg. to the Place 
of the Sun, he will ſtill be within 6 Deg. of 
the Node, and conſequently there was then an 
Eclipſe of the Moon, viz. on the 12th Day 
of Merch, &c. 
Having 


The Cycle of the Sun being 9, the Year of the Birth of Chriſt, by | 
ſubtracting 4 the Number cf Years before therefrom, leaves 5, the cel 
ef the Sun required, 


. * Whgt * Day ur: 115 * is ak 
e in order to compute the Time nearly 
accurate, you muſt find the true Place of the 
Sun, next that of the Moon's Apoge in ſame 
manner as that of the Mean Place and Node, N 
from whence you may Jy Age the Moon's | *? 
Anomaly, as alſo the Elli ic Equation, by 
which you cannot fail of e — the Time 
to a very ſmall Matter (vid. p. 297, 298, 2 32 
and fe is found to be Sb. Sc. P. 0 
ſaid Day, agreeing with the Tins eg ed 
by Mr. Fasten the latter End of his "Aſtro- 
— 5 'by Which it is evident, that the 3 
ra of Chrift | Is at leaſt 4 Years too late,” 
The true Far of Unis Birch of Supi, ah 
aforeſaid” Nicholas Man, 'Eſq; in his Book o 
Chronology, has proy'd* to | e juſt Six Years wi 


enen the faid vulgar Era. 11:91. e oe 05 
— Gs March 13 t 3 ec in the M * | 4 

MY 5 5 8 * ths 
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NsexssakT Progr eks '/olved” by 
che Help - of tbe Chronologer. 


PROS. 1 


rr Year, Month, and Day being 
AED given, to Md the Day of the Week: 


RR Find the Cycle of ©' by Rules 

before given, and the Dominical Letter, whence 

the Week - Day of the Firſt Day of any Month 

ears} will, as before ſhewn, be eaſily obtained, and 

2 by the continual Addition of 7; you will have 

5 e 8th, 15th, 22d, and 29th of the ſaid Month 
of the ſame Day of the Week alſo, and from 
thence what Day of the Week any other Day 
of the ſaid Month is. e 

| Example. 

What Day of the Week was the * 12th of 
March in the 4th Year before Chriſt, the Day 
whereon the Eclipſe of the Moon before com- 
puted happened. 

The ſuppoſed Year that Chriſt was born 

| | the Cycle of the Sun was g, from which de- 

2 5 ducting 4, there will remain 5 for the Cycle 
of the Sun, the Dominical Letters anſwering 
1 "I. thereto 


* Yide p. 343. 
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thereto in the Chronolo r are B A, 8 
it was Lap. Tear, which laſt; viz. A, muſt 
be uſe d as the Day required is after the 24.ch 
of Febriary, whence ebunting from A as Sun- 


day, the Months under B begin on a Monday, 


under C Tueſday, and under D, where March 


is, on a Wetneſday ; wherefore the $th Will be 


on a Medutſdlay, and conſequently the reth on 
a Sunday, as required. B, the firſt of the Do- 


minical Letters is to be thus uſed, viz. to the 
24th of February, *till which Time the Place 


B poſſeſſes muſt be called Sunday; confequent- 


entary will begin qq a Saturday, und Feb- 
145 on a Tueſday, the other 8 erco fol 
n ME. ©... ll 


The Converſe of this, v. having the Ye, 
N and Day of the Week, to find the Day 
of the 8 can no otherwiſe be ſolvd that 

ego, many Days of the ſaid Month as 
ches aid Day of the Week Can, happen on, 
when there Wil ſtill be required to know whe- 
ther it was the firſt, Econd, third, or fourth 
Week of that Month in order to be certain, 
unleſs it be attended with ſome other Circum- 


1 
& 


Fs 64d 2 FELT i 


| ſtance, as being in Eaſter, Wbitfuntide, c or ſome 
other remarkable Day, Se. 5 5 


RO B. II. 
To find the Fra or e Dominica 


Letter. 


Firſt, find the el or ours, the third pre- 
ceding excluſive thereof. is the Foreign Domini- 
"cal Letter required, The Reaſon hereof is, if 

from 


FFS 


cal 


re- 
11 

if 
OM 


ang. 3 in qur Account, 


| „c. — 
Number of Days . 
— the word pr ceding aa befote, when 
they by. —— ys before us, it will then 
be the #39, ur ——ů — 
be uſed in thei Account a the Fin i 00 


. 9 5 
* * — - 
W 4 & W * 4 F > \ - 4 N þ * 1 J - * F 'T | *, — — 4 
Al 8 4 1 ne 3 Sa. 3 $4 7'>; 


's "ts 125 ver 1739. the Grego orias. Dominica 
tier is D, whence their F Mt of February, 
* November, fall on a Sun 5 fr 74 
each b, which ſubtracting 11 Days, gives 
auary 21, February 18, and Oncber 21, l 
are alſo Fun- 
with us, the Days of the e 7 
s follow o e Rule. e 


7 R 0 B. III. 
ng given che Day of the Moti Zoti 


- Having 


at 5 Time falls on, to find what Years of our 


it ſhall happen on the ſame e of the 


Month for ever. 


Let che 2 5th of March de che ; Day of the 


Month required, which, according to the old 


Proverb, is, when my Lord 4 in ”y Lady's 


IE 


Here it PMA) with eaſily be tie that if 


the 25th of Mareh i is on a Sunday, the 224 will 


Yy2 2 be 


bh. 2 Vear 1 7740 = ler rer, FE good as ales Dm Dominical Let- 
ters, the Third exclufive preceding F is C Third preceding E is 
B, whence the Gregorian — Litters are C B. 
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TE on a Tharſdey, and ſo of woe will 
be alſo the Firſt; next ſeek March under the 
| Dominical Letters which you will find under D, 
call that Sur ſday; then count on to the Ri br 
calling the next, viz. E, Friday, F, Saturday, 
G, Sunday, whence it will be found that the 
25th of March can never happen on Oy 
but when the Dominical Letter is G. 


FT hen find among the Cycles and Dominical 
Letters how often you can find G there, which 
in Leap-year myſt be the laſt Letter, as wing 
for the Month of March, taking out the ſeve- 
ral Cycles of O againſt it, which will be found by 
to be 6, 12, 17, 23. IL 


Laſtly, in the Table of g finding Eafter for 

ever, ſeek the Dominica! Lester G, it being prov- di 
ed, that Eaſter (or any) Sunday can never ha 2 5 
pen on the 25th of March but then, under 
which you will find, that this will always hap- 
pen when the Prime is either 5, 13, or 16, 
250 not elſe; therefore, when the Prime as 3, 
| Wer pill happen, if the Gale of the Sun be | fu 
2 ther 6, 12, 17, 23, viz. four Times with the 
Prime 5, and with the three Primes three times {| 
four, in all 12 Times; but the aforeſaid Cycles of | ar 
the Sun can ſo happen but once in 28 Years, and | ſt 
the Primes but once in 19 Years, wherefore | 

the whole 12 Times can ſo happen but in 19 
Times 28 Years, viz, 532, w 3 4 is the Dio- p 
— Period, after which all the Moveable Feaſts 

in again, obſerving the ſame Order i in r 

9 as in the precęding Period, 


g. c 


PROB. 


7 R O * . i 
, To find 8. 3 5 our 1 in the Dio. 


and conſequently i in all other, - 


Here it muſt be ed. = the Year 
of the Birth of Chriſt, the Cycle of the Sun was 


ical 9, and the Prone, I. whence ——— the 1 | 


ich UWZ, 


ve Add 9 to the Lear of why gt and divide 
md by 28, the Remainder will be the Cycle of the 


for | | Alſo add 1 to the Year. of our Lord, and | 
»y- | divide by 19, the Remainder will be the Prime. 


p-[| - 1 4 4 
2 Whence the Problem is reduced to this, viz. 
1p- | what Number is that to which if 9 be added, 
6, and the Sum divided by 28, the. Remainder 
5, | {hall be any of the aforela id Cycles of the Sun, 


ſuppoſe 12. 


es Likewife if to the ſame Number 1 be added, 
of | and the Sum divided by 19, the Remainder 
nd | ſhall alſo be any one of the Primes, ſuppoſe 13. 


19 By the laſt Condition of this Problem tis 
;0- plain, that if nothing be added to the Num- 
ſts ber required, and the ſame be divided by 19, 
ry that 12 will be che Remainder. 


Period, anſwering to the preceding OO. 


And 


. 
— — — — erg — 
| F | wo . — — — — 
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— _ = 5 —— 
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And as to the former; that if nothing be ad- 
ded to the ſame N umber, 3 will chen be the Re- 
mainder. ae 4 * _—_ ** 


185 A- 
Firſt, let the 
vided by I 9. be called a and, when divided 
by £8, e nnd fo, od Run, 5 7H 
| 11104 10 111 2111 0 
Then 19 . a, e 12 eh Deainde 
added thereto, will be equal to 28 times 5, with 
3 added to it, viz. i944 1222864 „ which 
ed will be 190 5 28 -% 


115 "y v3 


f 4 1 1 14 251 * 


"Ape here 28 5— 9 ou needs be (by Con- 
ditions of the mon a Multiple of 4; but 
if from àã Multiple of ſome \Number: there be 
- taken another Multiple of the ſame Number, 
the Remainder ſhall be alſo a Multiple of the 
Haid e e pagers ni _ 12. fs: . 


9 
Rßꝙ „„ * 


1 ib f Thu 2 * 


9 —9 


Here, as this laſt Nee is a © Muttipte-o of 
19, ſo it conſequently wilt be diviſible thereby. 


* 


News, 


is di- 


. 
7 
* 
7 
£ 
f 


— py 
112 7 NS. 


e che\Renkalnier- mat 9 
ſmall Terms, been rears oe OW 


bee, eng of . e Digits * 
for 8, by which multiptying ꝙ, the'Co-efficient; 
_ g taken from rs Product, the Remainder 

ivifible by xz which Digit wall * 
oy Value of G required. a7” jet 


ta here, firſt ſuppoſing 1 for che Value 15 
then 9 times 1 is 9, and 9 taken therefrom, o 
remains, and confequently o will be the Quo- 
tient when divided by 19 ; wherefore 4 is 
to 1; and 28 times + more 3, as at firft (biz. 
31) will be the Number anſwering both Con- 
ditions of the Problem, vx. which divided by 
19, leaves 12, and ald divided by 28, ſhall 


leave 3. 


} PROB. . ws 
Nec the Ter when the Prine i is) . | and 


the Ole of the Sun 6? "i 


Here it is alſo * wu "itiſtead of 4b 
ing added to the Number required, and 5 to 
remain, when divided by 19, that if nothing 
be added, 4 will remain to anfyer the-fixit Con- 
dition of the Queſtion. 


The laſt Condition-i is, tan 9 i 
and the ſaid Number divided by 28, 6 wall ve. 
main, from wherce it may be ſeen, that if 


the OY vix. 3, be taken from the * 


„ 


2 


ber to which 9 was to be added, the "a will be 


3 leſs than it was; and at the ſame time if 9 be- 


added, it will then be 6 more; and conſequently, 
when divided by 28, 6 will remain, which gives 
the Rule, viz. When any Number is to be di- 

vided by a given Number, to which a certain 
Number is firſt to be added, and at the ſame 
Time there be required a Remainder leſs than 
the ſaid Number to be added, their Difference 
ſubtracted from the Number ſo to be divided, 
gives 2 Remainder which anſwers the Condi- 
tion of the Queſtion.” | 773 


Accordingly the preſent Problem will ſtand 
as follows. 


19 428 
| 1942 283—7 955 
9. 


87 


Herefrom the laſt Problem, & will be eaſily 
found to be 5, and conſequently 28 times 5 leſs 
3 as at firſt equal to 137 is the Number requi- 
red, which will be bound to anſwer the Condi- 


tions of the Problem. 


In purſuing the Solutions 8 ing to the 
firſt Data, it will be beſt to begin with the firſt 
Prime, going thro” all the Cycles of O, the like 
with the next, and fo on to the laſt, By which 
Method all the Anſwers, when ny in Or- 
der, will be found as follow. | 


* ; P * 
; 

Ye % 

1 1 


r 


"rol hn, my 


m 2 * 


ibbA Hears of Chi 560 oof wh 
e 4 I Fru e, 


3 * 3 1 
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he 232 1828 
3 1912 
, 1 395 1991 
„ 2x7 E 479 4 25 2075 * 
m0 2 Ee eee 
211 £45 wo ASS: 54 = 2 15 2 1 


t fa "this Erample I baus kalten the Multi ple 


bf 532, viz. 1596 to add to the Numbers in 


the rſt Period, (as being the neareſt; to this 
Century) by which Jeu Have the Yeats of our 
Lord from 1627 to 2086 both incluſive; and 
procceding in this Manner with the next Mul- 
ba wh of 532; Ee. "they" 18 be found: M8 


15 191 9 ot; þ LETS | 


* 


By the like Method as the idee Nane 
have been compnted, © may thoſe for _— 
Eaſter's happening on any other Day of the 
Month whatever, Within the Limits. 


41 $4/$@..> * A 
* 


„ -Y 


PROB. . 


Wat Yar of tlie Diviyian Period "as je 
' when. Chriſt was born, the Prime being 15 00 


the Cycle of * © gf eee 
P - 4 we Here 


# kia * L 


35. 


Kr . 


9 K ** * * =) 8 9 ch 4 ö * 9 
: by 
ö Ws PIT" 3 . 
The Cumpendlious Aſtronomer. 
ts 1 * bd 


Here. in this Caſe, as there is no Addition 
required, the Problem i is, what Number is that 
which divided by 19, ſhall Jeave I, and by 28, 
ſhall leave et 5 


Which by the aforeſaid Rules will be found 


as follows. 9 = 


19 1 I =284+ e 
19 4 = S - 

5 * + 1 
Here, * gone of the nine Digits can be 
found equal to 5, the Proceſs muſt be carried 
1 forwürtler upon this Conſideration, 
. as the Remainder 9578 is a e of 


19 (ſuppoſing a = as before) therefore 
une it will be diviſible deb. | 


ane let the Quotient, when, ſo. divided, 
hs called d, and as. the Quotient multiplied by 
the Diviſor is ever equal to the Dividend, 95 + 


* . 


* 
1 £445 xt» — 
. | 4 4a Moe 


* * . — » 
* * « 4 þ 4 * : 7 * 
2 * N 4 5 
9 » 
— _ 4 - 5 * 1 
Fl N 1 4 93 7 18 - 


hopping 34 2 ſub. 18 5 ad. war babes = | 


— 
Remainder will be I * —8 a * of 
9 or o. 0 


; e whence tis plain, * the Digit 8 will 
1 the leaſt Value of“ 4; wherefore 19 1777 


4 leſs 8 will be found to be 144, to whic 
-»«FJ | times 


Fs. * Taking 14 — 8 equal o. 


ti 
et 
J 
ta 
W 
Ol 


| 2000 . —— hos 


times 5 was al and conſequently b will be 
_ to one Ninth- thereof, bi. 16, whence 
8 times + more 9 (as at firſt). will be 457, the 
ear of the e Period required, Which. 
taken from 532, the Remainder 75 is what was 
wanting to compleat the ſaid Period at benin 
of our Saviour. | 


This aſt Ges is wich the 3 . 


in truly digeſted, e can enen 


roblems of this Nature. 


_ Beſides theſe two Cycles, there i another of 
15 Years, called the Raman Indiction, which at 
the . vulgar Era of the Birth of Chriſt, ac- 
compting in a retrograde Order from its 1 2 
tution, will in that Caſe be found to be 


vherefore, if to the Year. of our Lord 3 be = 


ded, and this Sum divided by 15, the Remain- 


— 


der will be the Walen required. N 

The Product md . the Moulciplication of 
theſe three Cycles, viz;-19 into 28, into; 1, 
is 7980, and is called the Julian Period, at the 
Expiration of which Number of Tears all the 
three Cycles begin again, as at firſt, and all the 

Feaſts, Sc. depending thereon, proceed) in the 
fame Order alſo as when they! firit began. 

1 * 


. he Number of rt Gele for any Time be- 


ing given, it will be eaſy put ſuing chi aforeſaid 


Method, to determine what Year of the Julian 


- Period, as * what Year of our BEN the ſame 
is. 136062 A $5553 PRO 


+ Which al theſe Problems reſpekt. ; 
* For wy farther back proceed — ther 


9. Ilir J os END @49%/ 8 "it? 
928 Ty 4 1 p 'S R. G. B. u SD £4 121 5 
At che Birch of Chriſt the Prime, as before; 

being 1, the Cycit of the Sun 9, and that of che 


Roman Indittian 3. Quere, What Fear of the 


Jalius Period was it? ee * F 
The Import of this Problem is to find a Num- 
ber, hen divided by 19, leaves 1, by 28; leaves 
„(which by Problem VI. was fe ng T 457) 


and divided by 15, ſhall hays ggg 


> Here; as 19 and 28/are Primer to each other, 


| hal Product, vi. 532, will be the leaſt com- 


mon * Multiple to them, to which; or any Mul- 
tiple thereof, if 145 be added, the ſaid: Sum will 
Alt have the ſame. „ z. when divided 
by 29,510 leave 2, an by 28, to leave 9. 
a jy 1 2117) Bris; 7 
— let then nn of Times that oY 
is to be taken be called a, then 532 4 oe woe 
as before, ſtill retain! ther aforefaid 


ty; the next Condition of the Prbllem is, 3 


when this laſt Sum ſhall be ama 46, the 
Remainder m—_ be . N 


1 
Erinnere 


Bay let the Quotient, * aivided by 1 1 55 


be called ; then (as before) will 2 3843 be e- 


qual to 332 44437, from cach of which Fac- 
tors, after Reduttion, take 'the-greatelt- Multi- 


will be found 33, and in the latter 30, multi- 


plying each of which by 15, and their Producte 
reſpettively ſubtracted, the Remainder will ſtill 
be 


Year of the D Pericd, any the there Data. | . 
12 bag 1 a 8 | 225 BY, 
1 ide Prob, "Vt. 18 


ple of 15, poſſible when in the firſt Factor 5 


The ente, a tesonen 


be diviſible by T3, when, proceeding 45 in the 
precedin . Pet, you Fill have the” Nun 


ber ſou * 1110-270; 

de 135 e 457 . 
e e 16 721 454 8 

1 46 Hiw 45618 * 525. +459 - 5 fact vr 


8 hs Fan] * 1+, + 5760 Rea? m..7.44, 


Here 4 may eaſily „ to 1 8. . 


whencg 632 into 8 more 4 equal to 2713, 43s 
the Year, of the Julian Period required; 


which having. the Year of our Lord, as alſo + 


any Number of Years before Chriſt, what Year 
of the as Teriad the ſame is may be eaſily 


found. 215 85 
'P R 0 B. VIII. 


When the Prime is 8, the Cycle of the Sun 
9, os the * Pndittion 1 14 what Tear of * Lord 
is it? | a 

Here the Import * . Problem m is for + ihe 
Prime, to find a Number to which if be ad- 
ded, and the Sum divided by 19, 8 ſhall remain, 
therefore, when nothing, 1 ls added, conſequently 
7 will remain ; next as 9 13 always to be added 
to the Year of our Lord, and the Sum being di- 
vided by 28, the Remainder gives the Cycle G; 
ſo here, as ꝙ is to be the Remainder or Cycle, 


therefore there is no Oecaſion for the Addition 
of 9 atall, whence it will be, taking for tho Quo- | 
tients à in the firſt Caſe, and 3 in the ſecond- 


194 47228 5 WE 
" 1992285 — a 
RS? 752 FORT 
. Rem. 95—7 
8 Whence 


in the firſt Factor is taken equal to 35, and in the litter 30. 


went a 8 te SS Weng 


rw, =. rs — — 121 4 
NT LF. 


irs bea e „unn 
| and conſequently 140 the Number wins 
the firſt Conditions of the Queſtion. 


Next, as in the Nn dition, chere is . 
3 to be added to the Year of our Lord, and,, 
when divided by 13, the Remainder will be the 41 
faid Indition ; "chore the preſent Indifion 
being 14, if the Number, witheut the faid 
Addition of 3, be divided by 13, . is 
a 11 only to remain wherefore, | 


F 150411 =552 04140 | | — 0 
4 FS 15 5 25324 + 129 F 20s | req 
a 525 + 120. wy ; 

e 
lea 


Here g alſo, as it were by lInſpeckion, i is found 7. 
to be 3, and 532 into 3, more 140, equal to] ſw: 
1736, the Lear of qur Lord required. 5 


Having, from Page 49 to 57 incluſive, treat- 
eck of Multiples, c. I ſhall Inſtance the two of 


Een Problems on that Head. by 
1 b 

PROB. IX. 6s? od 6. 

thi 


"Now: it the required to find a Number, -when 

| divided by 2, by 3, by 4, by 5, and by 6 | 
Unity ſhall remain; but, when di vided by 75 be 
there ſhall be no Remainder. I I far 


The leaſt common Multiple to 2, 3, 4, 5» 6, 45 
will be found to be 60, to which, if Unity be 18 
now P's and the Sum be diviſible by 7, the | 
| oblem 


T AE s and ö Kr the Quotients, as in Trab. VII and vx. 


red 


the 
ion 


ſaid 


viſible by 7. 


Problem will be arge bats ſeeing it is 


not, ſome Multiple of 6d muſt be ſou — 90 to 
which, if Unity b added, the lame thall dal 


1585 refore,. as by the former Proline r it 
wi 


2 to be diviſible by Fo 
"4 44 þ1 al dine by 7. 


Whence a will be 5 _=_ . the Tumor 
required. or 


++ 4. 


To which, if choca be now "ea 1 the 
leaſt common Multiple to 2, 3, 4, 3, 6, and 


7, and. ſo on, continually you will have An- 


ſwers ad Rees 
474 


1 


P R 0 B. X. 
Let a, Number be required, when divided 
Dy 2, Unity ſhall remain, by 3, 2 ſhall remain, 


Dy 4, 3 ſhall remain, by 3, 4 ſhall remain, by 
;- 5 ſhall remain, and n en _ Yo > | 
cing tall remain. Aris 


Here 5 is the diſcovered to be han Rn Ir 
ber, when divided by 2 and 3, to anſwer fo 
far the Conditions of the. Problem. wh « 


-Nexe, the leaſt common Multiple to 4nd 3 
is 's 6, wherefore 


; * 
«4 x N 
* ” 6 


10.2 
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7 
1 
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75 and conſequently anſwers: all the Conditions 


0 : 


Thc 


5544; = 1 4b ＋ 3 had 0 8 

61 41 2 175 810 4, by: inſpection; 

is an — ir anſwers iy fir - 
Conditions. — 


7 


Next, the leaft cbmtnon Multiple to 25 310 
and 4; is 12. ( 
7 61 ieee 1 1s 3 8 
Thirefore i194 tt=5b44 and. e d 
SDI Abi! h 
5 6 1 
22m 2:1; 30; bit Feen divikble by 
2 wherefore @ is 4, and 12 4 more Id, equal 
to 59, anſwers the fitſt four Conditions. fe 
4417 OS Lib won 20 5115 It of AW ©. N 
The eat common Mukdpleco'2y 5,441 4. 
py ogg { Cina no ot ber = Y 
Wh 6 | Wy IL Ane Ws EI! N 
ence bo a + 59 = 4 5 ; er 
And 5 e 54 2 7 


{Fete af C86 is Already a Multiple of J 6, Ri 
_and: conſequently, ſuꝑpuſing à equał td 1, 119 ſw 
anſwers:the firſt five Conditions of tha Problem, of 
and which, as id ohmons, is alſo a Multiple. o 


required, thereby er, the Ng on o 
-the Proceſs any 1 EY > 


x 1 or” 
Th n A wet, 5 ss 


b Ke Prob. VII. . 
t When the Numbers Ty tops I'to one e anche. as 429 . 11 ak an! 


6 a, in ſuch caſe their greateſt Common Meaſure, or Unity, will always be ade 
n Value required 8 above ; .otherwile the Queſtida . 4 the 


vide laſt Caſe and Problem VIII. 2401342 
In this laſt Step 60 4 is. found to be a Multiple of 6 5, Fn dach Caſs 
Unity will a'ways be the leaft Value of a, &c. required ; when, if the ab- ſho 
folute Number ſhould not be alſo a Mukiple- — the Dams de unc 
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Jo obtain the Years of the Julias and Dio- 
Man Periods for any Number of , Years before 


The Year of the Julian Period at the Birth 
of Chriſt being found, as before, to be 47 13, 
(P. 357.) if the Number of Years ſince our 
Saviour be added thereto, and the Number of 
Years before ſubtracted therefrom, you will 
_—_ the Year of the Julian Period at that 

ime. | 


Alſo as the Lear of the Dionzſian Period was 
found to be 457, (. 355-) by ſubtracting the 
Number of Tears before Chriſt, when under 
457, therefrom, the Remainder will be the 
Year of the faid Period required ; but if the 
Number of, Years before Chriſt ſhould be great- 
er N 457, ſubtract 457 der and — 
vide the Remainder (if capable) by 332, the 
Number of Years 12 che Tad Period: this laſt 
Remainder, if any (otherwiſe 532 is the An- 
ſwer) being ſubtracted from 532, gives the Year 
of the Period required; if 75 Remainder to 
be divided by 332, be leſs than 532, ſubtract 
it therefrom, which Remainder will then be the 


4 


Year of the Period required. 


If the Year of the ſaid Period be ſought at 
any Time after the Birth of Chriſt, inſtead of 
adding 457, and proceeding in manner as with 
the Cycle of the Sun, Sc. as there then want 
ed but 75 Years to compleat the ſaid Period, 
ſhould the Number of Years after Chriſt be 


under 75, ſubtract them therefrom, the Re- 
| | Aaa mainder 


r 
et 


mainder will be the Number of Years Rill want- 

ing to compleat the ſame, which ſubtracted 
from 332, gives the Year of the Period requi- 
red ; but when the Number of Years are great- 
er than 75, ſubtract 75 therefrom, the Remain- 
der, if under 532, is the Year of the Cycle; 
but if the faid Remainder be greater than 
332, divide it thereby, and this laſt Re- 0 
mainder, if any, (otherwiſe, as before, 532 is * 
the Anſwer) will be the Number of {ogg ſaid m 
Cycle required, | 
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Let the Year of ho ſaid Period be Sake of 
at that of our Lord 1736, the Cycle of | 
the Sun at the ſame time being 9, and che 
Prime 8. 


1736 Year of Cheiſt „5 
75 Subt. 1 2 1 10 
) 85 ( 1 3 
532 1661 
+4, of the cycle required 
F | © 
g OY | Y 
 19@=285TF 10, '4 
Subt. 19 8 by Prob. VI. 
Rem. 95 7 1) 
Here bh is equal to 2, and 28 5 #1 9 1 to n 
65, as before. a 


*: Tae foregoing Problems, maturely conſi- 
dered, will be found to extend to the Solutions 
of moſt of thoſe which are called * 
| Fus. 


Other 
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Other Rueſtions applicable to the 


CHRONOLOGER. 


* 
* 
by, 
* 
„. 
: 
1 


* 


I. What Day of the Week was it? This 


gt of the Year being given, to find what Day of 
le Month it is. 


By the ſaid Problem alſo may be found all the 
Days of the reſpective Month, which that Day 
of the Week can happen on in the ſaid Year 
when it will be one of them. | 


d. - Suppoſe a Perſon in the Year 1736, fhould 
i be about 40 Years of Age, and knew not the 
Year, but that he was born on a Sunday, 


Auguſt 18, 
Here it is eafy to diſcover, that Auguf 1. 
to | muſt fall on a Thurſday, and conſequently F 
always in that caſe be the Dominical Letter. 


fg. Next, let the Age be eſtimated at 40 Years, 
ns | which ſubtracted from 1736, gives 1696, the 
2d | Year of Birth, for which Year finding the Cy- 
cle of the Sun, it will be 25, and D the Do- 
minical Letter anſwering thereto z but, as be- 
fore, it muſt be F, which happen'd the Year 
11 preceding, which is obvious among the Cycles in 
| Fn A  * the 
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4. the r J chende his true | Age was 


41, and born in the Year 1695. 


ſe in the Tear 1736, a Perſon ſhould 
* ay, that he was born on a W 
March 23. £4 


* as Gand. Tide is on March 2 3. Eafter 
Sunday will be on the 25th ; when by Problems 
III. IV. and V. all the Times in 532 Years it 
can ſo . are already — at's ee 165 3 530 


—_— the cars of our Lord 
Mer of Chriſt. . . 
| 1627 
e ©7096: $559 
17365 1649 
BR: os * 


1939 3 - 


So that the Perſon may be any of the above 
Ages, from which, if living, it will be no hard 
Matter to determine the Age, or if you think 
you have not given ſcope enough, take twice 
the Dionyſian Period, viz. 1064, to which ad- 
ding the firſt Numbers, p. 353. you will have 
— of our Lord for the preceding Pe- 
rio * 


Other Verkkties relating to the Chronoliger 


may be eaſily deduced from _ and — work 
Seng — es. 7 


The 


Nene 


x eas es 6. ad od. 


„ 
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The Returiz of the Moveable Terme, of which 
the Chronologer only takes notice (the other be- 


365 


ing fir d, therefore N the are chus 

denoininated, 

iſt Rer. from the Da of Eafter in x 

zd Düse wy in TY 
3d Ditto = in 1 Month. 
ach Dirro 3 — in 5 Weeks. 
5th On the Morrow of the Aſcenſion. - 

 Trinity-Term. 


aft Ret. On the Morrow of the Holy Trinity. 
2d — In 8 Days, ditto. . 

3d — Fr. the Day of H. Trin. in 15 Days. 
4th — Ditto, in 3 Weeks. 


Fur the true Time of Eaſter, | 


e The firſt Full Moon that ſhall happen 
on or next after the Vernal Equinox, vix. when 
the Sun enters Aries, the Sunday following is 
Eafter-Sunday ; if the faid feſt Full Moon 
ſhould happen on a Sunday, then the next Sun- 
day after will be Eafter-Sunday. 9 


The Reaſon for poſtponing the PRE? is, 
that the Fews always keep their Paſſover on 
the very Day of the firſt Full Moon on or next 
after the ſaid Vernal Equinox, which, if as 
before obſerved, ſhould happen 
the Chriſtians, that it might not be thought to 
favour of Fudaiſm, keep theirs on the Sunday 
(viz. Lord's-Day ) following. 


The 


4 " 
— r R * 
2 * 4 5 2 A N Fa 42 F 
# N * - : 
„ * * 
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The Council of Nice in the Vear of Chriſt 323, 
upon regulating the Feaſt of Eaſter, fix d the 
Day of the Vernal Equinox on March 21. 
(tho' it really was, as may be eaſily found by 
Computation, on the 2oth) and they, ſuppoſing 
the Vernal Equinox would always happen on 1 
the 21ſt of March, order'd Eaſter to be cele- 
brated on the Lord's-Day, &c. as before, fol- 7 
lowing the next Full Moon after the ſaid 21ſt - 
of March; from hence it may be ſeen, that 
when the Full Moon ſhall happen on a Sarur- 
day, March 21. Eaſter-Sunday, which, accord- ti 
ing to the above Rule, is to be the next Sunday 
following, will be on the 22d of March, and 
ſooner than this Eaſter can never happen. 
Alſo, when the Full Moon ſhall happen on 3 
March 20. the Day preceding the Vernal Equi- 0 
nox, the next Full Moon after (the Space of a 
Lunation being 29 Days and a half) will not th 
bappen till Apri/ 18. which, if it ſhould be on || Y 
a Sunday, then the Sunday following, vix. April I 
25. will be Eaſter-Sunday, and is the fartheſt | T 
—— , ] .0h ð d ĩð2 


And this laſt Rule for finding Eaſter has 
prevailed ever ſince the ſaid Council of Nice, 
according to which and the Meronic Cycle of | © 
19 Years (vi2. the Primes or Golden Numbers: 
which ſuppoſed the Lunations to return to the 
fame Time, viz. Day of the Month, Sc. as 9 
in each reſpective Lear of the preceding Cycle) || _ 

vas the Table made for finding Eaſter for | * 


ever. WS: 
But a 


a . 
— * * 


— w 


"Sz 


* > * . * 
Ef To . * 2 


** 


* 


; = 3 


But neither the Vernal Equinox or Meronic 
Cycle is permanent; for in the Space of 132 
Years the ſaid Vernal Equinox will be antici- 
pated a little above a Day (fee p. 102. 


And the Mean Motion of the Moon in 19 
Leap (or 76) Years from the Tables is 35 33˙ 


317, that of the Sun 34 36% neglecking the 


Thirds, as being under 30, the Diff. 2 6 54 
is the Diſtance of the Moon from the Sun in 76 
Tears, the Diff, of the mean hourly Motion of 
the Moon from the Sun is 30 28”; whence it. 
will be, as 30 28“ is to 1 ho. ſo is 2 58 57 
to 5 ho. 52 21”, one Fourth of which. is 1 ho. 


28“ 6% and ſo much is the Metonic Cycle anti- 


— 


cipated every 19 Years, which in the Space of 
310.6 Tropical, Years amount to one Dy. 

From hence it may eaſily be computed, that 
the Equinox, ſince the Council of Nice to the 
Year 1736, is anticipated about 11, and the 
Lunations between 4 and 53 Days, and hence 
ariſe all the Differences about celebrating the 
„ 22 yOu 


Pope Gregory XIII. with the Aſſiſtance of 
one Lilius, in the Year of our Lord 1582, in 
order to reſtore the Vernal Equinox to the 2 1ſt 
of March, as ſuppoſed at the Council of Nice, 
threw ten Days (at which time the Equi- 
nox was ſo much anticipated) out of the Calen- 
dar, making the 11th of March (the Day 
whereon the Vernal Equinox then happened) 
to be the 21ſt; and in order to fix it there, or- 
dered every Hundredth Year, which ſhould be 

ET | Biſſextile, 
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Biſſextile, to be but a common Lear, and this 
for three Centuries ſucceſſiyel b and the fourth 
Century to be Win and 2 tim, 


From dee Ie may be bled. that! in 400 
Years there are three Days provided for, in which 
time the Sun's Mean Motion is 2% 57' 25” 3: but 
againſt 100 (anſwering. to 400 Years) in the 
Table of the Sun's Mean Motion, Cc. every 
fourth or Lea p- Vear, the Equinox will be 35 
«8 8: 1 ſo that there will ſtill. de 
the Anticipation. of the Diff, viz. 4 4335, 
to which anſwers. 1 ho. 34 48", Ss of Time, 
amounting in 50 Centuries * 23 ho. 56 24 » 
i. e. a Day wanting 8 „ | 

. Sie if if the laſt Ye r 8 eyery goth 

n alſo made a 
the Sons YG thereby not be n a 
Day in two Millions of Years. 5 


There Ding been, from the Crucifixion to 
the Council Nice, about 300 Years, the 
Vernal Equinox was at the ſaid Council antici- 
pated at leaſt two Days, to which Time they 

ſhould alſo have gone back in this Regulation, 
7 order to have kept up to . * 
ntent. 


For the Time of Faſter in the Gregori m Account.. 


| Firft, Find the mean Time of the Change 
of the Moon about the Beginning of March, 
as in p. 343. and here it will be beſt to operate 
with the true Place of the Sun on the Firſt of 
March, which is obtained accurate enough by 

always 


à common Year „ 


1s 


always adding to the Mean Place thereon 
#2 4] which at la Mean will be found to an- 
fWer for 4000 Vears, and may be n far 


ever, thus, D A 11908 - 


Find the Mean. te March I.. for 
5 Year required, ? with” which, düt he” 
vs vation of me Sun's. Se ye u have t 
e Numbers ſougl e 


4 Time of the ul“ Moon, wHit it cel 

„happen before t > Vernal 2 1 K* by adding 
129 Pays 1 0 a half therera, q wil have the 

Ms Gbovenr all Moon by w wh ch k he trqe Li Lime 

„of Eafter, as in 2. 36s, may cally 85. diſeb- 

Win le 
h - To the true Time © of. Bale r, thus found, add 
ch the Number of Days before s in tlie Gregorian 


Account, gives their Time of 2 Baker, xequired. 


Example for. the Year .1 - 36. 


| The Year 1536 bein the Radical Ja 

64 there are — — - copied ana. 
7 Mean Places of the Sun and Moon. | 
y The de Place: of the San gn March 2. by 
adding 17 40 te the Mean, gives 11 225, and 
4 te of the Moon.-ncarly the ſame; whereforg 
e Moon changed on the ſaid 1ſt of Mares 
t Noon: (which it did at gh. Þ,M.) : 

ert, adding» 16 Days, gives the i Sth for 
the Day of the Fall Maon, Which, as Ceis the 
Dominica! Letter, fell therefore on a 7 ueſaay, 
and” conſequently; the Sungey ollewing, 21. 

March 21. was the true Time of Eafter . 5 
B b b To 


„The Day of the Vena Equinox is readily determined by adding a 
Degree for each Day ta the-Phce of the Sun on the Firſt of 

5 5 7 was not cele — with us till our 25th of 2 which 
is. five Weeks too late according to the primitive Deſign and Inſtitution, 


ext, addi Fay . Days t 1 zives my 


5 was 


beef 3 BR..ey a Fax» | OT 


Pl : 
# \ 2 o 2 5 
te 5 2 . 1 e i : 3 
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the Gregorian Account, gives April I. 
of their e required. 


By Note, 9 47, the Gregorian Daminicat 
Letters will be 2: 5 und to be AG, which laſt in 
this caſe is to be made uſe of, and under it in 
the  Chronologer the Months April; and Juh 
in their . Account both begin on a Sunday, a- 
greeing \ with E after-Sunday, as above. 


The Time of Eaſter found, all the { 
Feaſts, being dependent thereon, 10 eaſily ob- 


tain'd by the Chronologer, as folloujs. 


£ Example. For the Year I 36. 
e Eafter-Sunday, is April 45. 


25 Days in April, and 24 out of 7 are 
49 Days, or 7. Weeks; therefore Shrove-Sunday 
is no — reh 77 


3 Days cemainng i | April; ey 34 niore, 
make 39 Days, ar Moi —55 31 Days; 
therefore Atcenfn-Day r 8 3 


5 Days in- April, ind 505 in i Mat, are 36, 
and 13 more in June, make up 49, or 7 
e therefore A is 7. une 13 


* 2 rinity-Swidey, being che ones" is therefore 
Fune 20 


5 


** the Dominical Latter being C, Advent- 
Sunday is — — November 28, Se. 
7 LE 


:To: which ay We the 11 Days fore us in 


Moveable | 


noon ere o 


LEY 
hs 


= K 
" bad > * 


2 


ti 


TH 8 


The Terms. 0 their Returns are e 


| covered by the ſame Method, Fc. N 10 


27 81 25 2 xy *4 54 10 


Next to compleat an Epbemerie or Diary for 


any Year. © , Furſt, find the. Sun and Moon, 


with the Nodes true Places at Noon, on the 
Firſt of January, with all the other Requiſites, 


as laid down. by the Chronol, er, 'by which you 


will diſcover the Diſtance of the Sun from the 


Moon, and by (b, 340. 343.) Rules beforegoing 


the Day of the Change to this Day at Noon. 


Compute again the true Places of the Sun and 


Moon alſo on the 7th, 15th, and 22d Days, 
both before and after the ſaid Change; by their 
Places thus at Noon may the Diftance of the 
Moon from the Quarters and Oppoſitions of 
the Sun be taken, Which multiplied by 2, gives 


the Hours, c. ig be applied to the Noon of | 


he ud Days, eh gives. the Time ;required, 


' by the Diftan ce of the Sun from the 
Node, may be ſeen, when there will be an 


Ecbple of either Luminary, (ſee $4 292.) 


For the Rifngs and Settings of the Sun 8 
Moon, as alſo the Moon's daa (ee P. 3 36. 


Wh ; | 

11 is 1 at 6 mala -Bridge, has at the 
Change and Full of the Moon it is High-Wa- 
ter about half an Hour after Two of the Clock, 
and at the Quarters about half an Hour after 


Seven, 
D232 —- Therefore 


of the Moon to the Quarters, there are IE 
n in the Lakes. 


* TE? „None NN 1 Tr 21970) C) , ;þ 2 


Next, a8 che mean Time fla . 18 
39, Days And a half, if the mid g ho. be divi- 
dne Fourth thereof, it ill be aboitt 

5 on for the nean Time r me Tides every 


* 8 


Twenty fehr Hours, and As chere are two | 


Pies" in chat Time, it will be About 20 min. 
each Ticde.“ L ard 03 and 3077 e W 
E 9) 1o 25054 ri 203 A695 mne 

u, ftöm: the Time of H g. Water dk 

AAS: x. half ah ont after Seven; 0 
lat of de Föll and bo b, half an Hor 

Alter TWwöo, are ſeven Heut, which divided 
Alto by de Purth'6f a Lunatien, gives nets 

y an Hour if” the letter Cafe for every Twen 
1y2four Hurb, bx. about 30 nin! each Tide, 
and this will ever be found near cough." in 
Ph actice, "Utd! "within „ale. nutes of the 

n 997 now A351 20 een be 

By this Method, nog the Times = 
Water at the Chan e and Full at any other 
Place, the fame at any intermectate Time may 
alſo "A computed. - ON 94. # 


F...: 
(+03. 


: If you would ſtill be more mY you muſt 
take the true Time between the Quarters, &c. 
of each Lunation, which may eaſily be done 
by the ' foregoing Methods, by which divi- 
ding the 5 and y Hours, as before, the reſpec- 
| tive . N 3 ow e Aer EN 


145 


Al 


Therefore; fröm the id Chantge and Full 


* 


. e e CE G4 


— oy 


1 2 _ . d 8 


» 4 K 4 k 8 { I , g a 2 4 * : » v3 J 
bd — wi La. 1 * 4 1 . f , " 1 f f 7 Ki $4 <1 PI «+ 4 2 
* ; : 
x * " ſ * = F 
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Changes, Quarters, Cc. of the Moon, as be- 

fore directed, for any Day between, as Occa- 

ſion ſhall require, the ſame may be obtained 
| 5 F203 


Py 5 7 0 2 48 un In 3, 2 2 -4 #2% \.+# 4 
: e more an 1 . - of K N 3 
„ "TI , £ , * % 4. » 8 „ * e 7 * , e 
4 Ks, ef F T ” 2 *.. : #7 1 4? ; A 0 s + # # 7 : | 1 8 - 4 A 
1 gx 4 ; 
worthy the No- 


Ls 


n 


And here it may not be unworthy 

tice of an Ephemefediſt, who gives the Places 

of the Sun each Day no farther than to Mi- 
thites, that, if the-Plices of the Sun be obtain'd 
true for every Day in any one Tear, (which I 
ſhöuld chuſe to be. Niſentile) by applying thoſe 
Numbers only, which would feduce the mean 
Plaees in the ſaid Year to the mean Places for 
twenty Years ſucceſſively, to the true Places 
before found, you will thereby have the true 
Places inſtead of the mean for the faid Num- 
ber of Tears to about one Third of a Minute. 


To the above Calculations you may like wiſe 
put the Day of the Week to the firſt Day of 
Lach Month, whence the other Days of the 
Week, by the preceding Methods, are at any 
time eaſily obtained. ; 
The Method, uſed in all Ephemerides and 
Almanacks, is to put to the firſt Day of every 
Year the Letter a, che ſecond Day 5, the third 
c, and fo on to g, the firſt ſeven Letters an- 
ſwering to the firſt ſeven Days of every Year, 
and that Letter, which anſwers to Sunday, is 
always made a Capital Letter, and is called 

Dominical, from pointing out the Lord's-Day, 
or Sunday; ſo that whatever Letter points out 
its reſpective Day in the firſt Week of _ ſaid 

| ear, 


— 


Lear, the fame Letter ee out the fone Day 
of the Mess chm the "Whale Year.” 


x the Yer 8 a Sunday, then $4" 4 
pital A, being Dominical, points out not only 
that Sunday, but every Sunday in the Lear, and 
the other Letters to g in ſmall Characters, each 

its reſpective Day throughout the Year; as * 
ares which. is vious from the N otfien. . 
1 10 0599 1; 
Kane. - may. jg 1 that in 2 EG of 
36s Days, whatever Day of the Week the 
begins on, the ſame Day thereof it will 
end: As for Example, let the ſame begin on 
2 Sunday „ the remaining Number of 5 
in the Fear, viz. 364, divided by 7, 
Days in each Week, gives 52 Weeks, _— 
leaves no Remainder z whence conſequently, 
the Year, will end alla on a Sunday, and the 
facceeding Year will therefore begin on a Mon- 
„„ 
But a, being put to the Grit Day ene Year, 
when. the ſame does not begin on Sunday it muſt 
be a ſmall Letter; next, ſuppoſing it to begin 
on a Mondey, count from Monday, calling it a, 
Tueſday b, Er. ?till you come to Sunday; to 
which che Letter G will now anſwer, and is 
therefore a Capital, as ane the ee or 
Fuuday-Letter. 
Proceeding in the ſame manner, the next Year, 
which will begin on a Tueſday, F will be found 
to be the Dominical Letter, the following Year 
E, and ſo on, each Letter taking place, AS e- 
minicol, in a retrograde Order. 
« | F rom 


From e tis plain, that 10 every Vear 
conſiſted but of 365 Days, after ſeven Tears 
the Dominical Letters would neturn again, ch 

ceeding in- the ſame. Order as before. 

8 every fourth Lear, being Biſſertile or 
Leap- Year, there is introduced "another Day, 
(which may be taken'on the laſt, viz. on the | 
then 29th Day of February) and conſequently 
another. Letter to anſwer it, which will like- 
wiſe bring another Sunday- Leiter into the Ac- 
count, vi. the next of the ſeven preceding the 
former, which is the Reaſon why every Leap- 
Year there are two Dominical Latter, whenee; 
inſtead of the- Letters returning in the ſame 
Order after every ſeven Years; as before, it will 
now be four times Seven, or 28 Years, and on 
theſe Principles was the Table of Dominical 
99 and 1 25 or” the Sun e 


| of 
pry * ? 
e . 


3 9 


The mo remarkable he mf certain 
oP | Epoch: 14'S uſe eful 7 in Chronology. 


\LYMPIADS, 5 of Julian 5 

Period — — 3938 

90 | cormencing at, the New Moon next 
after the Sum Solftice, each containing 
Tears, - 

Fol of Rome, U. C. Year of the 
Fulian Period according to Varro — 3961 
accordi ing to Faſti Capitolini — 3 962 
commencing, April 21. 8 

Nabonaſſar, Feb. 26, Julian Period — 3967 

Death of Alexander the Great, Nov. 12. 
Fulian Period — — — 4390 

Ju ian 


June! ſettling the Calendar by Ba. yi 

Caſar, Fan. 1. Fulian Period 
Turkiſh, (Flight of put Ns Ju 16. d- 3335 
Perſian, June 16. — — 5345 
Martyrs, | firſt Year of Buchs, ee 29. 
Anne Domini! — 35 — 7 


1 9. bs imei hom to God the Gre- . 
gortan Eaſter for any future Time, it may not 2 
bs amiſs to ew the ſame for any Time paſt. 5 


1 det it be e required for the Fear 


hd. bod fwd in ». 


by. 


0 
u 
1 ſhall mk. hi e _ the, Table f 
after the Manner of e Exhpſes. - 4 F 


The: Prafibepherela! ta. be applied 70 the 
mean Place of the Sun (ſee p. 104.) will t. 
be found about one Degree-ablative4 but at the Cc 
ſame time there is 1* 40' to be added for the 1 

true Place on the Firlt of March, the Diffe- | 2 
rence therefore added, gives 11" 21* for the < 
true Place of the Sun, and allowing about a 17 
Degree a Day, the Vernal Equinox vil. @\ 
found to fall on the Tenth of : arch. 


1 
| 
i 
! 
5 
U 
U 
14 
. 
+ is 
13 
a 
"a 
TRI 
1 
1 
Pi 
1 
1 
11 
i 
4% 


' 
il 
— 1 
+ 
f 
I . 
[ 
29 
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3 FR 


X 
The Profthaphereſis for the Moon will be a 
found * 55 27” fere additive, which ſubtracted © 
from 11* 27 the aboye Place of the Sun Þ 
leaves 3* 24*, which being ſought among the h 
wt 


— :(Tv— 
—— — 


= — — — — 
ä ————ů— —v—ͤ— mꝶ 1 
>- = . ” 2 Dr 2 

LA * 5 1 = - 
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Mean St? of the Moon in the Table, 

March 1756. the next neareſt thereto is 2 10 

and againſt it anſwers the tenth Day of the || 

Month. to which adding go for the nine Days n 
| trom the Firft of the Month excluſive, gives 1 


45 


* 
> x — + 
— — — 


— 


See 5 122, 123. 


„ —. CIR. 
3ͤ— — I On" E 


CE the th is on a 


45 to which now 3 the 11th Day nearly 
for the Change of the Moon; next 
Days thereto, gives 26th-fot the Day of Pult 


Moon, and, conſequently, the en ee 
| ing was ehe true Time of Zaſter. 


Julian Dominial Letter for, the above 
Tear! is B, whence March begins on a Tueſday, 
and Ba 20th, the Day of Full Moon, ell on 2 

Saturday; 3  wherefore WS the A WA * 
true Time of EZaſter required. J 


But, before the Year of Chriſt Ab! natis 


Gregorian Account was only ten Days before 


of Marth-before 


us, which added to the 2 
found, gives pril the 6h, the Tims of the 


Eaſter required. ; 
The Julien Dominica. "A bein B. and 
the Gregorian 22 10 Days before us, by 
counting 19 from B rea among the ſeven 
Dominical Letters immediately over the Months 
and . — the Cycles (ſee p. 305.) in a direct 
Order, you will end at E, which is the Gregs- 
rian Dominica Letter, (and which, in a retro- 


grade. Order, is the fourth 2 B) whence 
4 


the Firſt of April begins on a Tueſday, and, 
as ve ee 


The Prime for the ſaid Year was 16, 
which and the Dominical Letter our Eafter w 
be found to have fell on April 3. but mould 


have been on March 22. as above; wiertions 


it was celebrated a Week too late. 
The Tables, p. 285, 286 and 287, being 


not common, 1 ſhall givean Inftance of their 


Miles, | 


« +» 


e | Fir, 


. 


* 1 * * * 9 * a — * dea * * FI) 7 7 
* . 5 
# 
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— 0 a> 2 - 1 
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Pic, iy faroes Rules: . 155 Fable 
p 1555 find the Declination t of the Moon, 


" Phe, for ber Vierten Altimde.... 


If the Declination . N found. and ate 
ticude of the Plate, be of one Denomination, 
vix. both North or both South, the 
clination, in that caſe, being added to: the 
Complement of the Latitude, Wy the "Meri- 
dan Aleitude required: , L 303 eee <td 

„ir, if abe Derfingrion: and a of 8 
Place be of different Dengminations, their Dif- 
ference will be the Meridian Alntde requir'd, 


"Next for the Yſe e of the aforeſaid Tables. 1 


Let it be required to find the Time of the 
Travfl of the Moon over the I N 2 


50 Horizontal Diameter being 29 30 


Declination 25 ©: 0 
Meridian Altitude 7 0 0 


Moon's Horlzara Dinner: 4 29 30 
For Declination 25®, p. 286. . . 
For Alt. 5 * 274. at 4 Mean 8 5 25 


3 Are n. *3 +; 2 Bw | 43s 436 1333 0 
Aga inſt which in the Table of the Ro- TN 
tation of the Earth, p. 285. are a- 
bout 2.4, and the Moon's Mean 

Motion anſwering thereto, 5. 202.J 8 


ble, 1 30 „in 0 : wy , 
8 ration, are a2, FL rk 6 Toe 
* iO; Freren for; thus, as 1 BS 9; 
me May he neglected] are co L A 17 —4 
. to 160 36, which, as the Third. — 
. e 30, may be taken 1 nd he whok -4 
on, Time of the Tranſit will 1 fn y — 
*. It will; befyery eaſy; at any T KIN ct 
Tall hier in un Obes y Ame: a 00s theſe 
= A —_— o to elevate his 
— Ward Qua to mils the Object ; 
5 Mech rant, aecording to th 
ethods of Oblerving, with f Foc 
he matical Inſtruments, are mad voi 
if- curate and approved Man — 5 org 
1. Mathematical —— 155 2 
The Mathers tr Eads the Moon's ch 
iag by de Chronologer, the? _— 
not exact enough 70 Cm re ich 1 
for which Purpoſe on has Day = 2 
on the Obſervation is to ee. 1 
compute the true Places of the L A e 
225 2 uminaries, Sc. 
thence their Right Aſcenſio 
25 ime in Hours, Minutes, Seconds, & | 
om the Right Aſcenſion of wh * 
1 — ſubtract that of the =— 4 — 
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| deneted by the Aﬀteriſm, which requi 


be obtained by the Method, p. 


Pra when, if ſhe be dane * Ching 10 
and the Full, it will be her Weſtern Limb, 

which Time her Semi. diameter muſt: be lud 
tracted from her aforefound Place but, if it be 
between the Full and Change, it will be her 


Eaſtern Limb, when the ſaid Semi-diameter 


muſt be added, Sc. EINE 
The Computations at the End are defign'd as 
Examples to be traced ovet at any Time. 
The third is that for the Eclipſe of the Moon, 


March: 15. 1736. in which is bmitted the 2d 


Equation according to Sir Jſaac, amounting-to 
3 33” ablative ; alſo the fourth Equation a- 
mounting to 1'- 5177 likewiſe ia e, both 
which are 5 24”, making it above 9 Minutes 
in Time later than ef the ſaid Computation T. 
There are 3 ſhort of the Oppoſition 
ires 6 6“ 
of Time for the true Oppoſition, as found by 
the Difference of the Hourly Motion of the Sun 
from the Moon, in which Time the Sun will 
be advanced 13 forward; making his Place 
0* 62 36% 25”, ind that of the Moon the di- 
re&t Oppo go from which laſt Place of the 
Moon the true Place of the Node is there taken, 
and the Moon's Latitude found accordingly. 
This Eclipſe happening when che Moon was 
upon the Meridian, her Altitude was 41 Deg. 


and being very near the Perige, her Semi- dia- 


meter is therefore increaſed by 12" (ſee p. 274.) 

- The Place of the Moon is alſo computed for 
an Hour forwarder, to gain her true Motion for 
that Time, which is 37 20', when if the 
301. with by 


52 „ preſent Horizontal Parallax, which there 


by Miſtake was taken 60 51”, it will be found 
0 be 37 19”, and is within a Second of _ 
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The fourth and laſt Compurus i is for the: Oc. 
cultation of Aldebaran, in whic the Phce of 
the Mood is cotnputed for half an Hour be⸗ 
fore, &c., * © a =D 
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Or the Howl Macon of the Nocte out of | 


the SyZygys ma be obtained y the following 
Method. os | 

Fir, Bind © it 40 if in the 8 8 tee 2, ol.) 
which in this Example inte Songs 29 . 
next, take out the Difference of the Vatiations 
between the preſent Sign and Degree, and next 
greater Degree of OA) the ſecond Time E. 
quatect (which in this Example are 57 49 and 
59-59, and the. Difference 42”) half of the 
Difference muſt always be ſubtracted from 34”, 
ard the Remainder, ' when the Variation was 


added, be ſubtracted from, and when ſubtract- 


ed; added to the Motion, as if in the Syzygys 


before found 3 alf. of the Difference in chis | 


Example 1s 21 which ſubtracted from 34”, 
leaves 13 to be added by the above Rule to 
the Motion before found, viz. 29 24”, which 
gives 29 37 laſtly, obſerve the like with 
the Reduction to the Ecliptic, half of which 
Difference, applied as the T able directs, to this 
laſs Motion found, gives the true Honrly Mo- 
tion oft the Moon out of the Sprygys required 


In this Example che; S430) in her Orbit is 


9* 247, between which and g* 259 are 9 Diff 


of Reduction, half of which, viz. 4”, -apphed as 
the ſame was. increaſing, according to the Ti- 
tle of the 14 W 1 D 1 82 to 79 oy -before 


2 2 found 


5 — 4 
Ee A es RS CE waa Fr 
&- . DES R * D - 


£1 * ee n N A 
CA Se tide; mote: GALA on 


* 8 a | * 
4 vp eee 


Computus, &c. 


would be 9“ decreaſing, when the Half, viz. 4” 
| muſt, contrary to the Title, be ſubtracted in- 
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The: — 


found, gives 29 41 for the true 1— Mo- 
tion of the Moon out of the S B+ ey 


wi VIS. 24 50"; 18 is et 
half Houtly Motion | OY > 


"Note, If the 8 4 9. in her Orbit had been 
11% or 5* 3% the” iffetence in that Caſe 


ſtead of added, as belore, which is very Nene 
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The farther Calculi of this Occultation are 


left f for the Exerciſe of the Curious, and here 
it is to be noted, that the Computus, according 
to the Theory, i is 4 ſhort hereof, ſee 1 164 
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Vals, not being of ſo general Uſe 
W as in Multiplication, was. forgot to 


2 the Theory thereof may not be thou ght 


Pare without i it, obſerye the following Rule. 


Having 3 the Value of the. firſt 
Digit of the — proceed therewith as uſual ; 
_ inſtead of bringing down to the Remain- 
der a Cypher or Digit each Time from the Di- 
vidend, point off a Place in the Diviſor, not 
making uſe of, any Digit, c. in. the Product 
made by the Digit in the vore and Di- 
viſor, *till you come to that Place in the Di- 
viſor immediately preceding, to the Left- hand, 
the Place laſt painted off in the Diviſor ; con- 
tinue thus till the Diviſion be ended, having 

rd at the ſame time (as in Contraction of 
Multiplication) of the Carriage from a Place 
or two in the Divifor, to the Right-hand of 
the Place pointed off therein. 


This will be made plain from the following 
Examples. 


Example 
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PPENDIX. 


DING H E Contraction in Diviſion bf Deci- 


be inſerted in its proper Place 3 and 
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to Here the Place of Unity in the Product, 
1d made by the firſt Digit in the Quote and U- 
he || nits Place in the Diviſor, fell under 6 among 
s. the Integers in the Dividend, which being the 
Place of Tens, the Value of the Place of the 
ſt || firſt Digit of the Quote will be ſuch “. | 


1 Example IL in Cireulates. 1 . 
ah Here 1 ſhall reſume the Zxemple, p. 90. 

B '2.f>Z) 243. 305⁵ 30 146108 

- 22 243306 po 
2.1361 240.8725 ( 


In this caſe the Diviſor, as conſiſting of the 
leaſt Number of circulating Places, is firſt 
clear'd (ſee p. 89.) next the Diviſor muſt now 
be ordered according to the Number of circu- 
lating Places in the Dividend, as follows. 


Dd d 2.151 


* See pag. 40. 


T he Campendicus Aſtronomer. 


2.151 240.87 24 
2151 24087 


2. 2.148849 J; 240.63237 ( 111. > 


If this Example be compared with the ſame 
in p. go. the Truth of operating in this con- 
tracted manner will evidently appear. 

Here it may alſo be obſerved, as defore, 
that the Units Place of the Diviſor falls under 
the Place of Hundreds among the Integers in 
the Dividend, and conſequently the firſt Figure 


of the Quote will be of the ſame Value in 
P lace; 


Or, by Sai VI. p. 38. a Cypher muſt 
be added to the Dividend to make the decimal 
Places therein equal to thoſe in the Diviſor, 
when the Quote will be fo far Integral, and 
contain three Integral Places, as re. 


When the Number of Grcching Places | in 
the Dividend are leſs than in the Diviſor you 
muſt proceed in like manner, clearing the Di- 
vidend firſt, next the Diviſor, c. 


In the following Computation by the Chro- 


nologer it will be neceſſary to inſpect the Pages 
referr'd to for the Work. 


As 


The Compendious Aﬀtronomer. _ 


As Fuly 23. was nearer the Firſt of Auguſt 
than the Firſt of the ſaid Month, the Mean 
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Places on the ſaid Firſt of Auguſt are therefore | 


made uſe of, and the Mean Motions for the 


Number of Days, by which it exceeds the 
ſaid 23d of July, viz, , ſubtracted therefrom, 
which Method (in the like _ will be al- 
ways beſt to be | 
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